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Introduction 
Background of the Electronics Industry 
Since the turn of the century the electronics busi-
ness has grown from simple laboratory experiments to a full-
fledged industry which ranks fifth in "value added by manufact-
ure" in the United States. It currently is led only by the 
1 
automotive, steel, aircraft, and chemical industries and est-
imates indicate that sales in 1960 were over ~il0.5 billion and 
2 -::--
employment was over one and a half million people. 
The market for this industry is split into four dis-
tinct categories: government, industrial, consumer, and re-
placement parts. Government procurement in this field is main-
ly for military products - missile and anti-missile systems, 
worldwide communication, and space age technology. It accounts 
for over half of all electronic business and more than 70% of 
the industry's technical employees are working on products that 
have a government end-use. Typical industrial products are con-
trol and processing instruments, test and measurement equipment, 
X-ray devices, commercial radar, and the fastest grower in this 
area - the business computer. 
The consumer market is characterized by television, 
~~P!gures on total sales and other aspects of this industry vary 
due to the fact that so far the Census Bureau does not list it 
separately in its Standard Industrial Classification and there-
fore other figures with considerable variance from these exist. 
They do agree on position among industries. 3 
rad io , phonograph, and hi - fi sets; electronic organs,ovens , 
and door openers; and com~unication equipment for pleasure 
4 
boats and amateur r$1dio enthusiasts . 1l'he replacement mar-
ket, in this field as others , is import nt sine hen any 
equipment is sold to the previously noted markets , there will 
5 
always be a need for replacement parts . 
The relativ size and recent ~rowth of these mar-
ket categories is indicated in Figure I . 
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B,ckr;round on 
1'he spread cf' the mr. rket - from part distributor 
' 
to missile manufactur er - indicates in a ,eneral way the 
variety of requirements that mi ght be encountered b a manu-
facturer whose products could be used br all t e market and 
who triad to s 1 to all the market . However , in an sltuat-
.. 
9 
ion where the largest customer alone acc.ounts for half of all 
sales, his procurement policies are bound to be felt in manu-
facturing for other customers. In the subject under study here 
this influence has been of benefit since any sub- or prime con-
tractor to the government has had to have an adequate quality 
control system to receive a contract for products. 
Quality control, using a combination of statistical 
techniques with inspection methods, has existed as a·recog-
nized management function only a relatively short time. The 
term "statistical quality control" is generally traced to 1924 
when Dr. Walter Shewhart of the Bell Telephone Laboratories 
6 
proposed his "quality control chart!'. His 1931 book on the 
7 
subject Economic Control of Quality of Manufactured Product 
followed in 1933 by the American Society for Testing Material's 
8 
Manual on Presentation of Data introduced the subject to in-
' 
dustry.-World War II defense preparation gave impetus to its 
acceptance especially when government inspectors in industry 
started using sampling plans developed for the Ordnance Dep-
9 
artment of the Army. 
Skeptics of the methods of quality control could 
stay skeptic but when their product was accepted or rejected 
by government inspectors using these methods within their ovvn 
plants, it became evident that if for no other reason than 
self-defense in the supplier-buyer relationship, the supplier 
should also know the subject in question. 
10 
The effect on industry of the government's adoption 
of statistical quality control methods is summed up in the 
recent address by the Quality Assurance Manager of a missile 
manufacturer: 
The notions of sampling inspection, quality control 
organization, material review board, engineering 
change control, and the many other techniques of 
quality assurance that have been enforced upon in-
dustry by the government are, for the most part, 
sound, necessary steps in the inspiring of the in-
tegri t::r of any product that is at all complex and 
have contributed materially to the tremendously 10 
high level of routine achievement in industry today. 
Post-war developments include sampling inspection using vari-
11 
able measurements and reliability concepts in missile system 
planning. 
Purpose of Thesis 
This thesis is an examination of' the areas of man-
agement responsibility that the quality control department 
operates in, particularly in the plant of a component supplier 
to the electronics industry. It is presented with the thought 
that it may serve as an organizational guide to the presently 
unorganized, or partially so, operation which has decided to 
seek government contracts as a source of business. It describes 
an organization that can operate in the framework of a plant 
manufacturing quality products for a competitive market, an4 
how with properly planned adjustment, it can meet the more 
rigid requirements for suppliers to the government, missile 
11 
contractors, or the Atomic Energy Commission. 
The thesis will show those areas where the quality 
control effort can be economically effective since quality 
control, like any service function, cannot be achieved with-
out the expenditure of time and effort, and both of these are 
costs. However the function can .. be operated with a maximum of 
results by judicious planning of manpower allocation, delegat-
ion of authority, and selection of personnel. 
12 
Chapter One 
Objectives of Quality Control 
We are living in an age where things are just 
moving faster - mentally, physically, and psychologic-
ally; where we are dealing with bigger figures every-
where, including wages; where, as the size of things go 
up, the little things become more important; where 
there is a growing demand for better parts, more ec-
onomical parts, truly interchangeable parts; where nat-
ional defense may hinge on a mere handful of guided 
missiles; and where in industry almost anything is less 
costly than a customer's complaint which can lead to 
lost business. 12 
This portion of an address to a recent American Management 
Association conference summarizes some of the basic problems 
faced by manufacturers supplying today's markets. If manage-
ment is to meet the demands spelled out here it needs to recog-
that quality control is one of management's tools, include it 
in the organization, define its activities, and give it the 
authority to carry out its assigned functions. 
Feigenbaum defines quality control as 
an effective system for coordinating the quality main-
tenance and quality improvement efforts of the various 
groups in an organization so as to enable production 
at the most economical levels which allow for full cus-
tomer satisfaction. 13 
In organizing the function it is important to realize that 
quality is everybody's job, and because of this premise, if 
the quality function is not properly established in a spec-
ialized group whose only job is quality control, then because 
14 
quality is everybody's job it soon will be nobody's. 
The status of the quality control department is 
13 
dependent upon its place in the plant management structure. Its 
location on the organization chart is a clear indication of the 
importance that top management places on the quality of its pro-
15 
duction. Accordingly, on the assumption that quality is consid-
ered important, the quality control manager should be on the 
same level as the manufacturing superintendent and the engin-
eering manager. To report to either of them implies that the 
reco~~endations of the quality control department are subord-
inate to those of other departments whose product it is eval-
uating. 
Typical suggested organization charts by Juran are 
indicated in Figure II. 
Single 
:Plant 
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Source: Jurari, J.M.: Quality Control Handbook. New York, Mc-
Graw-Hill, 1951, p. 103. 
Quality is hardly ever a mere accident but more 
likely the result of constant attention to detail by people 
charged with design, manufacturing, and sale of a product, 
and this effort has to be exerted by every level of employee 
16 
in an organization. Proper direction of this effort is done 
by the Quality Control Department which is assigned the respon-
sibility of: assuring customer acceptance of products, prevent-
ion of defects during procurement and/or manufacturing, and 
performance of tasks at minimum costs in line with customer 
quality expectations. Accomplishment of these objectives is 
done through the directed effort of the two operating sections-
Inspection and Quality Control Engineering - and their respect-
ive functions. 
Inspection provides two basic services to the qual-
ity control activity: (1) judgement of conformity of parts 
and assemblies to drawings and specifications, and in doing 
so, (2) provides through its records the data for analysis by 
17 
the quality control engineering section. 
Quality Control Engineering supplements the inspect-
ion effort with the assistance of statistical techniques. These 
assure that proper use is made of sampling inspection and other 
economical methods without reducing the desired quality of the 
product. 
15 
Chapter Two 
Inspection 
"The basic inspection act includes a comparison be-
tween the inspector's measurement of the product and the in-
18 
spector's interpretation of the quality specification." Spec-
16 
ifications are engineering drawings with dimensions, tolerances, 
and material and finish requirements; written supplementary 
instructions for processes or measurement and test methods; 
or catalog information. Since some types of defects cannot 
be tolerated at all and others in only limited quantity, the 
allowed frequency and classification of defects are both 
needed to aid inspectors. 
Another basic tool of inspection is sampling. The 
inspector needs tables of sample sizes t9 supplement the class-
ification of defects list. With these three sources of inform-
ation - sampling tables to indicate how many to inspect, spec-
ifications showing what the item is supposed to be, and a 
classification of defects list indicating what is acceptable 
quality - plus the proper inspection tools, judgement of con-
formance can be properly done. 
The actual location of the inspection area(s) will 
depend upon the product and the plant's size and layout but 
regardless of these considerations, locations for inspection 
are: purchased materials inspection, in-process inspection, 
and final inspection. These inspection sections in a small 
operation would report to the quality manager through a fore-
man but in larger operations where the individual inspection 
sections are large enough to require their own foremen, then 
these would report to a chief inspector who in turn reports to 
the quality manager. 
Purchased Materials Inspection Section 
The inspection of purchased material as soon as its 
receipt has been acknowledged starts quality control at the 
beginning of the flow of material through the manufacturing 
cycle. Preventative type inspection throughout a process is 
much more economical than screening the good products from 
19 
the bad prior to shipment and the place to start preventing 
defects is the first place that they can be detected. (Purists 
will argue that the first place is in the vendors' plants but 
associated costs usually dictate that purchased materials in-
spection will be the customer's first critical look at a pro-
duct.) 
The basis for material entering a plant is a purchase 
order to a vendor and this procurement is done in accordance 
with existing policies and schedules for material for product-
20 
ion and inventory control levels. With proper material sched-
uling, the flow into a plant's operation should be such to 
avoid any minor delays in delivery schedules and the functions 
of the Purchased Materials Inspection section should be carried 
out in accordance with material priorities established by Prod-
uction Control. 
17 
To minimize delays in production schedules, Purchased 
Materials Inspection needs to know in advance of the actual re-
ceipt of the material that it is ordered and what is ordered. 
This can be accomplished by providing the section with a copy 
of the purchase order which will serve as a notice of exactly 
what has been ordered by drawing number or description, except-
ions to these if any, revision numbers, due date for delivery, 
and types of affidavit required. 
With this advance information, the section can pre-
pare itself for the inspection of the material in several ways: 
check for existence of proper drawings or specifications for 
the inspectors' use, crosscheck between the purchase order 
and the available drawing for revision numbers, and check to 
see if the proper gages or material inspection devices are a-
vailable. 
Inspection of the various types of purchased mater-
ial involves different techniques and the personnel in Purchased 
Materials Inspection tend to specialize in the methods applic-
able to the particular product types as well as routine in-
spection practices. For example, the inspection of raw stock 
for screw machines differs from the inspection of material 
like castings or rubber gaskets. Since the inspection of any 
type of material involves handling, the heavier work just men-
tioned would not be assigned to female inspectors. There are 
distinctive features inherent in stamped parts, molded plastic 
18 
parts, plated materials, and tooling samples to name but a few 
of the tjpes that pass through the section. The size of the 
total plant operation and a~ount of parts purchased from out-
side suppliers will dictate the number of people required in 
this section. 
Puchased Materials Inspection looks at incoming mat-
erial with several questions in mind - is it the material that 
is called for on the purchase order; if so, does it meet the 
criteria of the specifications; and how good or bad is it? If 
it meets the acceptance limits established for it, it enters 
19 
the production flow. If it does not, a chain of events is start-
ed to determine whether the limits can be deviated, whether the 
material will be rejected back to the supplier, or in the case 
of tight production schedules, whether the lot will be sorted 
for a minimQ~ yield or reworked to proper limits. 
The actual Purchased Materials Inspection operation 
follows this pattern: the material arrives from the Receiving 
Section with a copy of the purchase order marked to show the 
quantity in the shipment. The material will be sent to the ap-
propriate inspector who uses the "material due" date on the 
purchase order (or a separate priority list from Production 
Control) as the basis for the order of inspection of lots. To 
prevent confusion on the priority list, only a single member 
of the Production Control department should be authorized to 
issue it or make revisions on it. This prevents enthusiastic 
expediters from attempting to set their own priority system 
and any liason with them should be by the inspection supervisor 
rather than the inspectors. 
The criteria for acceptance of material are found in 
the specification called for on the purchase order and with 
this as a base and utilizing the proper inspection tools, class-
ification of defect lists, and inspection techniques, the in-
spector passes judgement on the material. The results of the 
inspection of each lot of material is recorded on separate in-
spection shhets maintained for each vendor. (Exhibit A, page 
2Q 
99 ). The due date, date received, purchase order number, mat-
erial description, quantity in the lot, sa~ple size, number of 
defects by type in the sample, and the decision to "accept" or 
11 reject 11 are all noted for each lot. The vendor inspection sum-
maries serve several causes: they are the raw data for vendor 
ratings (discussed later in this paper); they are a record of 
material flow and disposition; and they record inspection effort. 
The material which is accepted by the sampling plan 
is identified by placing tags in the containers (Exhibit B, 
page 100) and the lot is then placed in an area where Product-
ion Control personnel can pick up accepted material. The copy 
of the purchase order that came with the material from Receiv-
ing is marked to show acceptance and is returned to that section 
for further processing by them. 
The information regarding material that is not accept-
ed is recorded on a Rejection Control Report (Exhibit c, page 
lOl)which is used for in-plant disposition of material that is 
non-conforming. The inspector lists the same inforn1ation that 
was noted on the vendor sheet as well as a full description of 
the defects and their frequency, and in the case of small parts, 
attaches a sample of the discrepant material to the form. A re-
jection tag (Exhibit D, pagelOO ) is left with the lot of mat-
erial while the Rejection Control Report is processed. The Pur-
chased Materials Inspection foreman reviews the information on 
the repor.>t a.nd notes suggested disposition such as "return to 
vendor, reworkable 11 or "return to vendor, scrap". ·rhe report 
is then forwarded to Production Control for a check on the urg-
ency of the material requirements and then it goes to the Chief 
Inspector for review with the cognizant design engineer for com-
patability with the'requirements of the product. They can ac-
cept the initial disposition or revise it, and after they in-
itial their decision, the report is sent to Purchasing where 
the vendor's problem will be discussed, the disposition agree-
ment initialed, and a copy of the report is removed for Purchas-
ing's files. If the material is accepted by deviating or doing 
rework within the plant, Purchasing notifies the vendor of this 
action by reproducing a copy of the report and sending it to 
the vendor. If the material is to be returned to the vendor, 
the Purchased Materials Inspection section will send a copy of 
the report with the material so that the vendor's receiving de-
21 
partment has information as to why the material was returned. 
When a lot is to be reworked in the plant, the re-
port isrouted to Industrial Engineering for entry of the re-
work operations on the form which is then returned to Purchased 
Materials Inspection where it becomes the authority for dis-
crepant material to enter the plant for rework. After the de-
feet has been corrected, the material is reinspected for con-
formance before final release. The report stays with the mat-
erial until final acceptance when the vendor's sheet is revised 
to show the rework or deviation, and the amount lost in sort-
ing or rework. 
There may be occasions when a local vendor is hav-
ing trouble meeting specifications and delivery co~~itments, 
and to help meet in-plant material requirements, Purchasing 
will request Quality Control to send an inspector to give tem-
porary help at the vendor's plant. This type of' -inspection is 
21 
a variety of what is khown as "source inspection" and it is 
only done in emergency cases by small manufacturers due to the 
cost considerations. (The Bell Telephone System has a complete 
field force, Supplies Inspection Organization, which inspects 
in vendors' plants. This is an efficient method where large 
amounts of purchases under the same procurement specifications 
are shipped to a variety of destinations and it relieves the 
need of an inspection at these locations. It also assures that 
one judgement rather many is used is acceptance procedures.) 
22 
Inspection During .Manufacturing 
In- plant inspection is accomplished in three phases-
acceptance of the process before production, acceptance during 
production, and acceptance after production. The first phase 
is carried out by one of the two types of inspectors in the in-
plant inspection, the patrol inspector, who checks the machine 
setup at the beginning of an.order. This check aids him in the 
second phase which he also performs. By knowing where the pro-
cess started he can be alert for abnormal shifts of measure-
22 
ments as he performs roving acceptance during processing. The 
acceptance after production phase is done by the other type of 
inspector, the barrier inspector, who checks parts before they 
are releas.ed to the next area of manufacture. The combination 
of both patrol and barrier inspection has proven to be the best 
program for quality maintenance and results in the lowest cost 
23 
of inspection and scrap. 
The manufacturing of electrical components involves 
a variety of processes and materials and the Inspection Sect-
ion must be able to pass judgement on items made from many mat-
erials in a variety of ways. For example, parts are made by 
molding, machining, or stamping plastic compounds or laminates; 
punching, turning, forming, welding, he~-treating or plating 
metallic stock; or riveting, soldering, glueing, assembling, 
or painting parts. 
These events don't all happen to the same part at 
~· 
the same time but the operations mentioned go on daily in 
the various manu£acturing sections. The plant may be oper-
ating under a process layout where similar operations are 
gouped together for production or under a product layout where 
the operations required for the manufacture of particular pro-
ducts are grouped together. In either case or with a combin-
ation of both, organization of inspection in the plant can be 
well handled by first establishing the location of inspection 
barriers in the manufacturing sequence and layout, and then 
develop the Inspection Sections from these. 
Logical barriers in a process layout are: automatic 
' screw machine and lathe operations; secondary and preplating 
operations; plating; assembly and test; and model shop. The 
actual operations performed in the plant, the'size of the pro-
duction labor force, and the amount of inspection required for 
the product will determine how many inspectors and supervisors 
are required for proper quality control coverage. When any of 
the previously mentioned processes are done entirely outside 
the plant such as plating or punch press work, then naturally 
the amount of in-process inspection is reduced but additional 
personnel may be needed at Purchased Materials Inspection. 
The organization of an inspection section around the 
work performed at an inspection barrier follows this reasoning: 
defects that can result from the manufacturing process perform-
ed on the parts examined at the barrier should be kept to a 
minimum by patrol inspectors who report to the same supervisor 
as the barrier inspectors. 
Following this principle, a typical inspection sect-
ion such as Screw Machine Inspection would operate as follows: 
patrol inspectors check samples of the latest output from each 
machine against the specifications for the parts. If there are 
no defects in the sample, the parts are transferred to a sep-
arate tote pan and a tag (Exhibit E, p3ge 100 identifying the 
parts, the operator, and the inspector is placed in the pan. 
The inspector moves the pan to an area where Production Control 
personnel route the parts to the next operations in the same 
manufacturing area. If the sample has defects in it, a "Keep 
Separate" tag (Exhibit F, page 100) is used to keep the material 
from being mixed with good parts later in the manufacturing se-
quence. It also alerts the barrier inspector to the fact that 
discrepant but reworkable·parts are in the pan. The patrol in-
spector notifies the operator and setup man of the discrepancy 
and notes the information on his patrol inspection log sheet 
(Exhibit G, page 102). After correcting the cause of the prob-
lem, the setup man or operator notifies the inspector who in-
spects parts from the adjusted machine and, if corrected, notes 
the information on the log sheet and notifies the operator that 
the production should continue. 
When the parts arrive at the barrier, they will have 
been through de greasing and counting operations. 'I'hese present 
26' 
the parts in a cleaner and more orderly fashion than if they 
had arrived directly from the machines and the lot sizes will 
be larger since the count men combine pans of the same part 
from the same machine into convenient sizes for future oper-
ations. {There is an additional advantage to this in the pro-
tection afforded by the sampling plans for larger lot sizes. 
This is discussed later in the paper.) Any pans that come to 
the countmen with "Keep Separate" tags in them are not supposed 
to be combined with other pans and an easy method of spotting 
an accidental mixed lot is to have the patrol inspector noti-
fy the barrier when they have issued a "Keep Separate" tag. 
The tag information is on the patrol report but this is not 
normally routed through the barrier inspector. Another satis-
factory method is to use a serialized two-part tag and give 
one part to the barrier after issue. 
Parts submitted for barrier inspection must meet the 
criteria noted on the routing card {Exhibit H, page 103 ) and 
the applicable drawing, any specifications referenced on them, 
the Classification of Defects list, and the defect allowance 
(if any) in the sampling plans used. The barrier inspector se-
lects the proper sample and evaluates the conformity of the 
parts to the requirements just mentioned. Variable measurement 
devices of the more complicated type are kept at the barrier 
rather than at the machines on the manufacturing floor for pre-
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cautionary reasons and when any lot acceptance is based on 
variables meeting certain limits, the measuring is best done 
at the barrier rather than at the machines. Interpre~ation of 
' 
variables data requires more skill than is necessary in line 
inspectors but the technical backing of the s~pervisor or the 
quality control engineer can handle the decisions on accept-
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ance or rejection in these cases. 
Production lots which meet their criteria are re-
leased to Production Control for disposition in accordance 
with the routing card instructions. The inspector initials 
the routing card, adds the inspection and production lot in-
formation on the barrier daily inspection summary sheet (Ex-
hibit I, page 104), puts an inspection acceptance tag with 
the lot, and sets the lot in the area where Production Con-
trol picks up accepted lots. 
Lots which do not meet the acceptance limits initi-
ate action similar to that started by discrepant vendor lots. 
The action,through the review by the Chief Inspector, is the 
same, after which he and the General Foreman or Industrial En-
gineer (depending upon the apparent cause of the defect) agree 
on the proper accounting charge for the cause and the necess-
ary corrective action. The section causing the defect is conw 
tacted by the cognizant supervisor just mentioned for sign-off 
of corrective action, and in the case where individual care-
lessness caused the defects, the report can become the base 
for disciplinary action. Since the accounting charge is the 
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nu."llber that will be charged with any rework or scrap, the in-
vestigation of the defect cause may already be completed at 
the time of sign-off on the report. Manufacturing is held re-
sponsible for meeting scheduled completion dates and therefore 
is anxious to clear any ~aterial in its area. 
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On reports that may be deviated or reworked, the 
disposition must be agreed to by the product engineer after 
which the report goes back to the barrier on deviated lots or 
to Industrial Engineering for rework operation routing. The 
report stays with the parts through rework operations after 
which the data on final disposition is posted to both the barr-
ier s~~ary sheet and the report itself. Distribution of the 
copies of the report are to: Accounting for charges; Product-
ion Control for quantity scheduling; and Quality Control where 
one copy is filed by causing section number and the other by 
the part number. Prior to this filing, pertinent information 
is extracted by the Quality Control Engineering section for 
reports and analyses.which are discussed later. 
The Rejection Control Report fills several needs: 
it is a written report of defects and causes, and is base data 
for defect prevention activities of ~~uality Control Engineer-
ing; it notifies supervision that parts were made at variance 
with specification - the investigation of the cause serves to 
improve the operator training, tooling, or methods; tighter 
than necessary specifications have had a chance to be brought 
up ~or review by Engineering; it serves as authority ~or re-
work or deviation; and it noti~ies Production Control o~ mat-
erial shrinkages. 
The other inspection sections in the plant per~or.m 
similar work with variations in inspection procedures depend-
ing upon the manufacturing process being inspected. However 
29 . 
the basic function is still the same - prevent defects with 
patrol inspection and compare lots to specifications with barr-
ier inspection. 
Additional Uses of Inspection Barriers 
The inspection b.arriers are ~requently used as the 
data collecting points for process capability studies and other 
quality control activities. They offer a convenient location 
for detailed inspection of parts with the more refined inspect-
ion tools and the general working conditions in the barrier 
offer more space for study and layout o~ parts. 
The barrier also is used as the location for the non-
productive but necessary job of sorting good parts from bad in 
rejected lots. An ef~ective quality control system will keep 
the arrount of sorting to a minimum but there are times when the 
sorting e~~ort will produce enough parts to keep an assembly 
line operating and frequently the yield will more than o~fset 
the costs involved disregarding the time factor of production 
schedules. Locating the sorting at a barrier puts the operation 
in an area where there is available counsel on quality stand-
ards, and supervision. Charges for the sorting labor should be 
allocated to the area(s) that caused the defect that required 
sorting. This principle should be carried through to vendors' 
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product as well and is a feature of many purchase orders from 
large manufacturers. 
3o 
Chapter Three 
Quality Control Engineering 
The list of duties of a quality control engineer 
varies from one source to another and depend upon the emphasis 
of the author or situation for the range of activities. One 
description that can be adapted to the individual plant's needs 
is as follows: 
Make economic studies of losses incurred because of 
presence of defects. Set up to collect inspection 
data for identifying sources of defects. Study shop 
processes and procedures to localize sources of de-
fects. When necessary, design experiments and follow 
trial lots to isolate causes of defects. ~ake studies 
of process.capability. Establish statistical control 
charts where desirable. Prepare reports on cause for 
defects and discuss with appropriate departments to 
secure improvement. Develop executive reports on var-
ious aspects of quality function including customer 
complaints, level of market quality, cost of spoil-
age, accuracy of inspectors, quality of outgoing pro-
duct. Design and apply statistical sampling plans. 
Conduct supervisory training courses in quality con-
trol. 28 
The emphasis of this is the identification of the cause of, and 
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prevention and elimination of defects. With it are the associated 
methods and duties that go with that job. 
The engineer is helped in his work by assistant(s) 
who may have the title of Quality Control Analyst or Technic-
ian. They operate under the direct control of the engineer and 
should be people who have had shop and/or inspection experience 
or statistical training plus some Quality Control courses. With 
guidance they can handle much of the preliminary work of the 
functions listed in the following sections. 
Sampling plans and methods 
"An inspector never made a good piece in his life, 
29 
and he never will~ 11 The reader should realize that this is 
not just a frequently heard cynicism but is actually a fact 
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of manufacturing, and it sums up one of the problems in a qual-
ity control program: the need for an effective system at justi-
fiable costs. 
One method of lowering the cost of inspection is to 
adopt properly selected sampling plans, train the supervisors 
and inspectors in their use, and follow with audit checks on 
the application of the instructions and the adequacy of the 
plans that were selected. 
Sampling reduces the amount of inspection required 
and can be used in many cases as long as the cost of finding 
a defect in a lot is less than all the costs (failure of a 
later assembly, customer goodwill, etf.) of failing to find 
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a defect. Sampling, being less than 100% inspection of most 
lots, carries the risk that the sample will fail to adequate-
ly represent the lot from which it was taken, and therefore, 
there will be times when a lot is accepted by sampling that 
is actually more defective than is desirable. There is also 
the risk that an acceptable lot will be rejected by sampling 
inspection. However these risks are a part of sampling, are 
predictable, and are not as uncertain as the word "risk" implies. 
Sampling works on the law of chance - the chance of 
finding defects in a sample taken from a lot that has defects 
in it. There are many cases in sampling when the presence of 
defects in a sample is not a cause for rejecting the lot. This 
is because of the concept of "acceptable quality level" and 
the characteristics of the level and the plans selected. 
Acceptable quality level (AQL) is a nominal value 
expressed in terms of percent defective or defects 
per hundred units, whichever is applicable, specified 
for a given group of defects of a product. 31 
This acceptable quality level is described graphically by a 
curve of acceptance which will result in lots of the given 
AQL being accepted 95% of the time they are submitted. Sets 
of these curves and their applicable sampling plans for the 
most frequently used AQL's appear in Military Standard 105B, 
Sampling Procedures and Tables for Inspection by Attributes, 
from which the above definition is quoted. 
The Dodge-Romig plans which are used extensively 
by the Bell Telephone System use two types of quality measure 
in their plans. One is the point on the other end of the curve 
that indicates the level of quality that is liable to be ac-
cepted by the sampling plan only 10% of the time. These plans 
are called 11Lot Tolerance Pereent- :Defective (VI'PD)" plans. 
The other type, "Average Outgoing Quality Limit (AOQL)" plans, 
describe the maximum possible value of the average percent de-
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fective in the lots. 
Both points, the 95% and the 10% chance of accept-
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ance, have to be considered by the Quality Control Engineer 
in selecting a plan for use in the plant. The larger the sample, 
the steeper the curve, and the amount of defects accepted by 
the plan 10% of the time becomes smaller. The guide to the se-
lection of the plan was noted before as the possible cost to 
the plant if a defect is not found. Some types of defects will 
have a "tighter" (smaller) AQL than others such as 1% AQ,L for 
major defects and 4% for minors. (Detailed methods of the way 
to select and use the plans appear in both the above two ref-
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erences as well as Carson, Grant, and Juran.) Use of these 
plans requires the inspector to use random sampling techniques 
since the plans are derived from chance statistics. Instruct-
ion of inspectors in methods of random sampling needs to be 
re-emphasized frequently since it requires more effort to sam~ 
ple randomly than to just take the nearest pieces from the top 
layer in a lot submitted for inspection. 
Military Standard 105B covers 25 different AQL's and 
17 different sample sizes in 11 inspection levels, and it is 
not a convenient working tool for the line inspector. The ~~ual­
ity Control Engineer should extract the plans covering the AQL's 
selected for the plant and convert them to usable format for 
distribution to the inspection sections. An example of two 
plans on simple format appears on the next page. This short 
form saves an inspector from having to consult three pages of 
data with several steps of in~erpretation to arrive at the 
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sample size and allowable number of defects. In addition to 
elimina~ing the work involved in arriving at the figures, it 
removes the possible errors of interpretation of the tables as 
they appear in the Military Standard. 
Table I 
------=-A Combined 1 and 
1 AQL 
Ma or Lot Size 
2-5 100 
6-15 100% 
16-40 15 0 1 
41-110 15 0 1 
111-180 15 0 1 
181-300 50 1 2 
301-500 50 1 2 
501-800 75 2 3 
0 
0 
1 
2 
~ 
801-1300 110 ) 4 8 
1301-3200 150 4 ? 11 
3201-8000 225 5 0 17 
8001-22,000 300 7 8 20 
22,001-110,000 450 10 11 29 
110,001-550,000 750 15 16 45 
50 001 and over 1 00 25 26 1500 81 
Re • 
1 
1 
2 
~ 
7 
9 
12 
18 
21 
30 
~~ 
n ted States Department of Defense; M litary 
Standard 105B: Sampling Procedures and Tables 
for Inspection by Attributes. Washington, D.C. 
G.P.O., 1959 
Process Capability Studies 
Proper allocation of work to machines that will 
make parts with a minimum amount out of tolerance with infre-
quent machine adjustment makes for economy of operation and 
often the question of "How close to the desired limits will 
this machine hold?" or more frequently, the statement "This 
machine cannot hold the tight limits set by the product eng-
ineer.n needs answering or testing. 
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Process capability studies resolve such problems 
by telling what variation oan be expected from a machine run-
ning uder the conditions studied. A :full description of the 
techniques ot a capability study cover several lecture per-
iods in quality control training ooursea and several induat• 
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rial training nuum&:la spend longer periods on the aethod. 
Only the Min points will be mentioned here and the interest-
ed reader abould reter to &a7 ot the taxta noted in the bib-
liograpb-7 • 
. The Qperator and ae~up man are not1tied to uae their 
usual ope:Patione and procedures on the •achine un<i•tt atudy, 
)6 
and a.rter both liSen aroe aa.tiat1ed that it is running in ita us-
ual manner, the parts coming ott tbe machine are collected and 
kept in their order or production. Precise measurement of the 
dimetU&ion in question are ma<ie. on at least .$0 and preferably 
100 o:f the parts., taking the r•adlntP in the a..-. order as pro• 
duction. hom these meaaureaeat• the QUality Control Engineer 
makes oaloulat1ona uting at&nf~d formulae and constants and 
the reault1ng answer is a meaaure of the amount ot variability 
that the machine ld.ll pro4uce in aald.ng parts. 'l'he figure cal• 
culated ia 'talid tor that machine under the conditions studied 
and any major shifts :from 1 t ia an indication that either a 
chance factor caused the shift (and this occurs so seldom that 
the probabilit7 is that the shift was from other than a chance 
cause) or that something in the material or process caused the 
shift. 
The figures derived from machine capability studies 
are distributed to other departments and serve as a basis for 
routing parts through the shop . An example of results from 
three studies on three similar machines and how they affect 
routing is shown below . 
Figure III 
Distribution of parts according to one dimen-
sion for three different machine·s 
Process Variation 
Mach. A 
Mach. B 
Mach 
, ' 
I 
' f 
I 
' 
Source: Carson and others: Production Handbook. 
New York, Ronald Press, 1958, p.B•27 
In this exa.'11ple , Machine C would be used where possible. Mach-
ine B could be used but would have to be watched, while Machine 
A will make oversize and undersize parts . 
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Control Charts 
In cases where the only machines available have cap-
abilities that are only slightly smaller than the drawing tol-
erance (or when it is larger than tolerance and rework can be 
done) another useful tool of quality control can be employed 
to keep the process from shifting to defects occur. This ap-
proach is the control chart which dates back to Shewhart•s ear-
ly studies and is still very effective. 
The data collected in the machine capability study 
is used to calculate limits for dimensions of random samples 
and both the average (~) and the range (R} of the dimensions 
in the sample are plotted against these limits. The chart 
serves as an indicator of where the process is running as op-
posed to where it can run. This is because the basis.for the 
chart limits are the same conditions that were examined in 
the machine capability study. 
The calculations, preparation of charts, and determ-
ination of sample frequency are par~ of the Quality Control 
Engineering job as is the investigation of reasons why a pro-
cess will not stay within its control limits. The plotting of 
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the points on the chart is the job of whoever inspects a sample -
inspector or operator. The limits are useful guides to machine 
setups. The chart can be used for indications that adjustment 
is or will be necessary. A sample form for recording and cali 
culating X and R is in the Appendix. (Exhibit J, page 10~ 
There are other types of control charts which work 
as well as the X and R chart in particular situations and one 
that helps eliminate mathmatical errors on the part of the per-
son recording is the Median and Range chart. In the X and R 
plotting, some calculations are involved and the results are 
then transferred to the chart. Two possible sources of error 
are involved - calculation and transfer. The median and range 
chart eliminates these error sources since all measurements 
39 
are plotted directly on the chart as dots or x•s and the in-
spector merely has to circle the middle reading (median) and 
check its positiOn against the limits calculated for the median. 
The distance from the smallest to the largest mark is the range 
38 
and this is plotted on the range portion of the chart. 
The basis for a chart should be the actual need for 
one since they require time to prepare, edit, and audit. A pro-
cess that runs well within dimensional limits and that can be 
controlled by patrol inspection or on stock replacement checks 
does not warrant the effort and expense of a chart. 
Systems and Procedures 
The Quality Control Engineer acts as an advisor to 
Inspection on procedures and therefore is resp~nsible for the 
interpretation of specifications and the flow of adequate in-
formation concerning them to the persons judging parts and assem-
blies to those specifications. The selection of the Acceptable 
Quality Levels is just one part of this advising function. Dir-
ecting their use is another. 
In discussing sampling plans it was noted that the 
severity of the Acceptable Quality Level selected was dictat-
ed in part by the cost of failing to find a defect. Some de-
fects are more acceptable (or less rejectable) than others. 
For example, an obvious flaw in a casting would be cause for 
certain rejection while a poor finish from worn tooling would 
only be somewhat objectionable in some cases and would be 
cause for more attention the next time the job ran. It might 
not because for a rejection. 
The classes of AQL imply this but the inspector needs 
more than inference to properly perform his work. The answer 
to this is a Classification of Defects list which the Quality 
Control Engineer prepares. The list defines the types of 
characteristics that are to be inspected to the various AQL•s. 
Typical items requiring a tighter AQL are thread fits, marking 
of identification, dimensions to limit assembly stackups, and 
wrong finishes. Less critical items are slight dimensional dis-
crepancies that will not affect the product's end-use and minor 
blemishes in surface finishes. 
The Inspection Procedure sheets are also prepared by 
the Quality Control Engineering Section. Inspection Procedures 
supplement specifications and point out the areas of a drawing 
that need special attention, when special gages are to be used, 
what dimensions need 100% checking, and other special proced-
urea peculiar to a part. An Inspection Procedure sheet is pre-
pared for every drawing that requires methods that differ £rom 
normal practices. This assures that the same method is used by 
each inspector who works on the part. 
The Inspection Procedures and Classification of De-
fects lists do more than just convert information to paper. 
Because they are the result of coordinated efforts and are 
written, more thought goes into the preparation of them. They 
serve to standardize the inspection methods and sampling plans 
used in the plant, and as such, free the inspection supervisors 
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from much routine work. 
Gage Control Supervision 
Company-owned gages and inspection tools need to be 
controlled and inventoried £or several reasons: gages wear or 
go out of adjustment like any tool that is used, and a defect-
ive gage in the hands of an operator will lead to defective 
parts through no fault of the operator; because of their pre-
cision they are expensive items and require more care than ord-
inary tools in use, handling, and storage; their function re-
quires precision in calibration and accuracy of measurement 
~ . 
in the person in charge of gage calibration. 
The place for storage, calibration, and issuing in-
spection equipment is through the medium of a gage room. The 
control of this operation is not under the people it services -
Inspection - but it needs to report to Quality Control. One 
location is to report directly to the Quality Manager but that 
leaves him tied to approval of gage purchases and the many 
miscellaneous activities that need supervising in the gage 
room. A satisfactory position in the organization is to have 
it report to the Quality Control Engineer. This will prevent 
any question of direct influence by Inspection but still main-
tains the control within the department. 
The previously mentioned characteristics of gages -
precise and expensive - require that the personnel manning the 
gage room be very careful and accurate in the activities of 
storing, calibrating, ordering, issuing, and recording the 
use of inspection equipment. 
A satisfactory method of keeping track of gages is 
to set up a 3x5 card for each gage with the company assigned 
number, the gage nomenclature, and columns headed "Date Out", 
"To Whom", and "Date In" • The appropriate column is filled 
in every time a gage is issued or returned. The cards are fil-
ed by gage type and size within the type. A similar card is 
filed in a tickler file showing nomenclature, calibration cy-
cle and date of next calibration. Every time the gage is cali-
brated, the date is noted on the card, and it is refiled by 
the next due-in date. A 5x8 card is maintained for each gage 
and the actual measurements at calibration are recorded with 
the date. These cards are filed by type and size. 
As a gage wears near the limits of the tolerance of 
size, the card showing the actual dimensions serves as an in~ 
dicator that a replacement is needed. Another indicator is not-
ice from the tool crib that it is ordering a new tool whose 
size has not been stocked before. 
Design Review 
A necessary part of Quality Control Engineering is 
the planning of quality control procedures for new products 
that will be manufactured. The specialized knowledge of Qual-
ity Control and Manufacturing personnel can contribute to the 
ease of product manufacture and acceptance when they review 
the design with Engineering before the drawings are released 
for tooling.and production. Feigenbaum considers New Design 
Control as one of the four phases of his "Total Quality Con-
trol" concept which has had a growing acceptance since intro-
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duced in 1951. · 
In reviewing a design with Engineering, the possible 
places for production difficulty can be noted and discussed. 
If the design is not firm, alternate methods of constuction 
may be possible, or where firm, precautionary measures can be 
started to make sure that production personnel have the proper 
tools to make the part alid inspection personnel have the equip-
ment and procedures to pa3s judgement on the operations per-
formed. The manufacturing history of similar parts may exist 
in the files in the Quality Control Department and the material 
there is excellent source data for preventative measures. Pre-
liminary drafts of any necessary Inspection Procedure sheets 
or Classification of Defect lists can be started from informa-
tion gathered at this meeting which does much to smooth the way 
for new parts entering production. 
Statistical Help 
The Quality Control Engineer is occasionally asked 
this type of question - "I made a change in design and I got 
a change in performance. How often can I expect to get the same 
result from this change?" The problem is one of deciding if the 
result is a real difference which occurred because of the change 
or if it was a chance difference that might have occurred be-
cause of normal variation. 
He is in a position to be of real service to manage-
ment since with a background of statistics, he can use a var-
iety of statistical techniques such as designed experiments 
which reveal large amounts of information from properly planned 
tests on a small amount of parts, significance tests to answer 
such problems as was just discussed, and correlation analysis, 
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to name but a few. 
Reports Issued to Management 
Among the various reports that management uses to 
control the operation of the plant are the periodic reports is-
sued by the Quality Control Department. These are: summaries of 
manufacturing's performance to specifications, conformance of 
outside vendors to purchase order requirements, summaries of 
field reports and customer complaints, and analyses of causes 
of actual returns of product by customers. These reports serve 
to indicate current quality levels of the products both within 
the plant and in the hands of the customers, and they serve to 
guide cognizant departments in corrective activities. 
The data collected by the inspection sections and the 
investigations performed by the quality engineering group supply 
the information for these reports which are prepared by the qual-
ity engineering·group for the signature of and distribution by 
the Quality Manager. 
Manufacturing Performance Record, A periodic summary 
of the performance to specifications by the various departments 
serves to keep them and management informed when the overall 
quality in a section is either improving or heading for trouble. 
An increase in the number of lot rejections or percentage of de-
fects in lots is an indication that corrective action is necess-
ary to reduce the defect rate and consequently reduce costs. The 
corrective action may have been initiated when the Rejection 
Control Report was initialed by the foreman but the summary is 
a reminder to the individual and his supervisor that something 
was amiss at the time. 
An exam~le of the format of a Manufacturing Perform-
ance Report appears in the Appendix (Exhibit K, page 106). This 
summary, together with charts showing the past and present qual-
ity status, is distributed on a weekly basis to plant staff 
members who take appropriate action. 
Vendor Rating. 
In today's economy, we cannot leave the important 
business of vendor selection to any haphazard process. 
Management must be agressive and inquisitive. It must 
know how to develop and use the tools of cost control 
without reducing its ability to meet all the needs of 
a manufacturing function. Vendors must be selected on 
an analytical basis, for in doing so, a brake is ap-
plied to the continually rising costs of doing busi-
ness. 43 
There are several ways of making the analysis suggested here 
and, from the Quality Control viewpoint, they should use the 
quality of incoming lots as part or all of the measure of the 
method for selecting vendors in competitive areas. The factors 
~ 
in many plants also include price and delivery considerations 
while some manufacturers use formulae that include weighted 
factors for the defects, their expected AQL's, and the number 
~ 
of rejected lots in the period. 
The rating becomes an important factor in selecting 
vendors because the vendor who sends in poor material causes 
extra internal administration costs as well as possibly endang-
ering the production schedule. This starts a chain reaction 
when shipments are delayed since it may also lower the plant's 
own rating as a vendor to its customers. 
·The selection of the actual method of rating and its 
frequency is still another matter where the only justification 
for the action is an economic one. Rating a vendor by the per-
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centage of defects in his lot is a simple approach and adequate 
for many operations. Many large plants use puched cards to ad-
minister the large number of vendors and lots, and the report 
is run on electronic data processing machines. An example of 
a report that uses the weighted formula in its rating appears 
in the Appendix (Exhibit L, page 107) and it is interesting 
that while the summary data was done by machine, the rating 
value was calculated by hand. Machines, like hUmans, have their 
limitations. 
After the rating has been calculated, the Quality 
Control Manager and the Purchasing Agent discuss it and review 
any extenuating circumstances that may have affected it.(A ven-
dor who handles routine hardware items should not be compared 
with the vendor who handles difficult development work. ) The 
rating (Exhibit M, page 108) is then sent to the vendor to whom 
it should be no surprise since a copy of each Rejection Control 
Report on his material had been forwarded to him. 
Vendors who realize that the implications of the rat-
ing have a bearing on future orders being placed will try to 
meet specifications, and a letter emphasizing this should be 
sent with the rating. 
Customer Complaints. The usual line of communication 
between a customer and a manufacturer is through the latter's 
Sales Department which becomes the source of information to the 
Quality Control Department that a customer has problems with a 
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product. The report may come to Sales as a tel~phoned complaint, 
a memorandum from the field sales office, or a formal account 
of the problem in nature of a Discrepancy Report. 
Regardless of the method of communication, the in-
formation needs to be sent to the Quality Control Bepartment 
without delay and where possible, some type of acknowledgement 
of corrective action should be passed on to the customer to in-
dicate supplier interest in the problem. Some customers demand 
recognition of the complaint and corrective action through the 
use of report forms which are firm in their statement that poss-
ible loss of future business will result if the report is not 
acknowledged. Direct customer contact by a representative from 
Qaulity Control {coordinated through the Sales Department) helps 
get the full story on a problem and can help 'the buyer-supplier 
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relationship. 
The actual investigation of a complaint cuts across 
many department lines and the individual assigned to complaint 
investigation needs to use tact in arriving at the source of 
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the problem. The answer to the question of why a customer had 
a valid complaint is frequently that some function within the 
plant was not done correctly or omitted or the control on it 
was weak and needs strengthening. 
The end result of the investigation should be the 
elimination of causes for future complaint. The Quality Con-
trol Department can be the most effective in this in its own 
area of responsibility through improved methods and systems of 
defect prevention. Its advice and influence in correcting the 
causes in other departments are determined by the position it 
has in the plant structure and the reputation of its members. 
Returned Goods Analysis. Quality Control Engineering 
helps the expediting of replacements for cutomer returns for 
two reasons: customer relations and to find the rejection cause 
and institute i~ediate preventative measures to avoid further 
rejections. 
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The count of the lot is verified by the Receving sect-
ion and then coordinated action by an Adjustments Analyst and 
Inspection starts the replacement process. The analyst checks 
the original processing of the customer's order and issues a 
Rejection Control Report with his findings. He also supplies 
Inspection with the necessary specifications so that the return-
ed lot can be checked to the proper drawings and requirements. 
Recommended disposition is recorded on the form and coordinated 
with Sales who may already have replaced the shipment due to 
customer's needs in which case the only remaining action is to 
make paperwork adjustments for the returned material. This may 
require repair effort before it can be restocked or reshipped 
and the amount of this work needs to be recorded for costing 
purposes. The material is reinspected after the rework. 
The information on the completed Rejection Control 
Report is posted to a Reject Summary card in the ~uality Con-
50 
trol Engineering section for preventative action work and the 
rejections are summarized weekly for inclusion on the Manufact-
uring Performance Report (Exhibit K, page 106). 
Quality Control Manual 
The procedures and methods employed in maintaining 
the quality control system in a plant need to be written by 
the Quality Control Engineer for the signature of the Quality 
Control Manager. These become the Quality Manual for the plant 
and copies should be distributed to the plant manager, super-
visors of engineering and manufacturing, and all inspection 
supervisors. 
The manual describes the scope of the department's 
activities, serves as an operating policy guide, and is a ref-
erence for inspection and quality control methods. The why, when, 
who, where, how, and with what are described. 
Additional Service by Quality Control 
In addition to the functions described in the pre-
vious chapters, there are other areas of manufacturing and its 
allied services where Quality Control can be of assistance and 
several should be noted. The use of these will be determined 
by the plant's actual policy. 
Value Analysis. There h~s been considerable accept-
ance in industry of the fairly new techniques of Value Analy-
sis which is a method of analyzing the various parts of an 
assembly to see if the cost of a part is proportional to the 
function required of it. Every part is thoroughly investigated 
for cause and cost of material, source and method of manufact-
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ure, reason for tight tolerances, possible combination or elim-
ination of parts, possible increased size of production runs 
for economies of setups, and substitution of commercially a-
vailable parts. These are a few of the approaches to Value 
Analysis, a term coined at the General Electric Company where 
the method was developed. The fact that the usual return has 
been at least ten dollars for every one invested in the analy-
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sis has spurred the movement. 
A Value Analysis committee is formed to study a pro-
duct or product line and the usual composition includes mem-
bers from Engineering, Purchasing, and Manufacturing as well 
as implementation from Tooling, Industrial Engineering, and 
~uality Control. This group's combined and separate talents 
and areas of responsibility in the plant form the base from 
which the analysis is made. Suggestions and ideas are discuss-
ed, samples made and tested, and unnecessary costs start to 
disappear. Since the aim of the group is a collective one, 
"to achieve necessary function at minimum cost through object-
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ive appraisal of all the elements involved," the member from 
Quality Control has an active role in reducing cost while serv-
ing as an interpreter of customers' desires and specification 
requirements. 
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Failure Analysis. There have been previous references 
to the Reject Summary file maintained in the Quality Control 
Engineering section. A 5x8 card is made out for every part or 
assembly that is processed on a Rejection Control Report and 
the date, form number, lot size, number of defects, department 
charged, and description of the defect are all noted for each 
rejection. Recurring defect causes that are not corrected by 
the action taken on the Rejection Control Reports are shown up 
as repeated entries on the card and form a basis for concentrated 
action by Quality Control, Tooling, and Manufacturing. 
The file copies of the Rejection Control Reports 
noted on the suwnary card are removed from the file and with 
a copy of the drawing, form a starting point for analysis. 
Prior corrective actions that failed to stop defects are ana-
lyzed for adequacy of action or follow-up, and more controls 
may be imposed or new actions started. Some of the possible 
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steps that are suggested by Carson are: Improve jigs and fix-
tures (Tooling); Run machine capability studies (~uality Con-
trol); Show defects to operator and retrain (Supervision);Over-
haul the machine (Maintenance); Review tolerances with product 
engineer (Quality Control and Tooling); Increase patrol in-
spection (Inspection supervision); and change routing of part 
(Industrial Engineering). Any inadequacies of the step{s) taken 
will show as further entries on the card. 
Evaluation of Competitors' Products. In a plant that 
is making standard components for a competitive market, the 
management needs to know what their competitors are offering 
the customer. vVhile a general answer to this can be found in 
their sales catalogs, a better answer is found in buying some 
of their products and through careful test and measurement of 
the parts, discover not only what dimensions have been incorp-
orated but how the unit was built and assembled. 
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Both elements of Quality Control are involveu in 
projects of this nature with Inspection doing the measurement 
and Quality Control Engineering gathering the data and present-
ing it in report form for evaluation by Sales and Engineering. 
The functions of the Quality Control Department dis-
cussed in. this chapter and the previous one indicate the com-
mon uses of the department's manpower and skills. The actual 
assignment of the elements is a decision made by the plant 
management in drawing up its organization chart and the ex-
tent of the delegated responsibility will indicate the man-
power requirements needed to meet the assignment. 
Chapter Four 
uality Requirements of Government Procurement 
In selling to the electronics market , the problem 
of accepting orders from contractors to the government will 
come up frequently . It is bound to with the government being 
such a dominant factor in the total industry and to ignore 
the added responsibilities -required of a supplier to this cus-
tomer is to i gnore a large amount of business . 
Components for government use are expected to oper-
ate successfully under environmental conditions which many 
similar type components for civil i an use will never encounter . 
The ranges of temperature, vibration, humidity, and shock that 
exist are shown on the accompanying graphs from which a com-
parison can be drawn between laboratory conditions (which ap-
proximate many civilian applications) and the variety of ex-
tremes imposed by various government applications . 
Figure IV 
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These conditions, while considered in the desi gns 
of components and equipment , cause heavy f ailure rat.es to ex-
ist i n various applic ations , and as may be expected f rom the 
environment , the missiles have the greatest amount . 
Figure VIII 
Report~d Failure Rates f or Component Parts in Different 
Jr~t~llation Environment s 
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Source of Fi gures IV, V, VI , VII , and VIII : Seventh National 
Symposium on Reliability and uality Control . Proceedings . 
Insti t ute of Radio Engineers , New York, 1961, p . 389-391 . 
To keep the probability of failure to a mini mum or the prob-
ability of success to a maximum, the desi n of parts frequent -
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ly calls for tight tolerances on dimensions, better finishes 
and protective coatings, and better fits between mating parts. 
Helping to reduce production problems resulting from these re-
quirements and insuring customer acceptance of the product is 
part of the quality control function. 
A description of how manufacturing difficulties can 
be overcome in meeting the stiffer requirements of ·t;he govern-
ment will help point out distinctive differences between them 
and their commercial equivalents. 
Dimensional Problems 
In a commercial component, the distance from the sur-
face of the insulator to the top of the contact may vary as 
much as 1/32" without causing any problem for either the cus-
tomer or the manufacturer. However, in a similar component for 
the government, this distance ("An in F1igure IX on the next 
page) has to be flush to .015" below the insulator, and in 
addition, the contact must not shift more than .010" when a 
ten pound load is applied to the end of the contact. 
The first issue of the government drawing controll-
ing the d~sign of this component adopted a co~mercial method 
of locating the contact by adding a groove to the contact, putt-
ing a ring in the groove, adding an undercut to the insulator, 
and seating the ring in the undercut. The total tolerances re-
quired to make the individual parts of the assembly - .oo4" 
for the body shoulder; .006 11 and .004" for the outer insulator; 
Figure IX 
Component with Assembly Problems Created by the Original 
Design 
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Source: Author 
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.oo~(?,", .oo6", and .oo4" for the inner insulator; and .oo4*' for 
the groove location plus a varying insulator shift due to a var-
iet;y or f()mover methode used to hold the inner insulator - all 
made the contact location requirement an uncontrollable variable 
without 100~ inspection and selective assembly. In addition to 
the location, the government agency did not want the contact to 
rotate. Failures for this, the ten pound weight teat, and the 
dimensional location were running at a high rate with no method 
ot repairing a unit after it bad been assembled. 
The amount of failures in the pilot production run 
had alerted Quality Control to a trouble spot and the problem 
was analysed for sources of trouble that could be corrected. 
Engineering approved the suggestion that a knurled section be 
added to the contact to stop the rotation and sam.plE~S incorp-
orating this were sent to the government for approval. While 
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these were being evaluated, tests by Quality Control demonstr-
ated that an alternate method of using a diamond knurl on the 
contact would also hold the contact for more than 15 pounds 
weight on the contact. This would eliminate the grooving oper-
ation, the ringing operation, and the undercut on the insulator. 
Tooling and manufacturing studied the methods of pro-
cessing the body and changed the sequence of several operations 
which resulted in reducing the variation of the internal should-
er thickness to .002 11 • This, plus improvements in the forming 
operation to hold the insulator, helped the location problem 
and while trying out some pieces, the idea of using a thread 
instead of the diamond knurl was tried. Some contacts using 
this idea were assembled, and not only did they meet the weight 
test limits but they allowed the axial (longitudinal) adjust-
ment of the contact to meet the .015" limit if the or'=gi.nal 
setting was o('f. This adjustment could be made at final inspect-
ion, was incorporated into the job requirements, and thus elim-
inated any further rejections for this cause. 
Samples incorporating all these cha~ges were sent to 
the government agency for testing and approval was given for the 
suggested method of manufacture. Not only was this vendor-init-
iated design a better one than the original but the economies 
effected by the new methods allowed the vendor to submit lower 
bids on new orders. Quality was ~proved, not lowered, and the 
government appreciates the lower prices just like a commercial 
<» stomer. 
Plating Problems 
Another specification area where military require-
ments are more rigid than consumer demands is in the quality 
of the plating that is applied to components. Plati.ng is ap-
plied to parts to either enhance their appearance, build up 
their dimensions, or protect the base metal and improve con-
ductivity. While other markets may be primarily interested in 
the appearance of the part, the government wants plating for 
protection or conductivity. Not only does it specify what the 
protective coating is to be but it also specifies how much of 
it must be added. 
Meeting these requirements introduces a group of 
probl~~s which need to be solved before production starts on 
the first piece. The proper allowance for plating thickness 
needs to be calculated and transferred into manufacturing dim-
ensions on prints and specificat-ions. The allowance must be 
figured for the gages used to check the parts before plating 
is added and special "before plate" gages must be purchased. 
These are not stock items with gage manufacturers a.nd are ex-
pensive since they are ground to order. 
Another problem is that of assuring that the proper 
thickness requirements are met. Some parts can be measured on 
electronic thickness measuring devices but small parts have to 
be molded into a plastic slug which is then cross sectioned, 
ground, and polished. The thickness of the plating is determ-
6o 
ined by microscopic measurement of the imbedded parts. This 
latter measuring process is slow and involves added equipment 
and a technician to do the measurement but it is required to 
assure conformance of the plating process to the specificat-
ions used by the government agency. 
While the thickness measurements are being made, the 
rest of the lot is inspected for the other physical require-
ments such as adhesion, gage fits, and proper marking. The 
measurements are sent to Quality Control Engineering for ana-
lysis, and if adequate, inspection assigns a number to the lot 
and enters the part identity and thickness test report number 
in a log book. Wnere lot identification is required on parts, 
the inspector ink stamps each part with the number from the 
log book and then adds a protective covering of laquer over 
the number. 
The lot will have to remain together throughout 
assembly and final tests, and any shrinkages due to process-
ing or test failures have to be recorded. The net amount after 
final test must equal the starting amount less these failures. 
This procedure assures that only properly plated parts are 
shipped and eliminates the possibility of a similar part with 
a commercial finish from being mixed into the flow of manu-
facturing. It sets up positive identification (in the case of 
lot-stamped parts) for any analysis of possible defects that 
may occur in the field since the data concerning the process-
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ing method can be checked through the inspection lot number 
and the inspection records. Lot marking is additional work for 
the plating inspection barrier, and lot segregation throughout 
storage and assembly is another item for patrol inspection to 
verify. 
Gage Calibration 
Suppliers to prime contractors of the Atomic Energy 
Commission are requested to establish a system of gage cali-
bration that is more severe than is common in industry. In 
fact, it is even tighter than the requirements of the U.S. 
Air Force which are noted later in this chapter. 
The :ttrequest" is more in the form of a requirement 
since it is an item in their vendor survey form used to clear 
vendors as "approved" for production on their orders. These 
prime contractors want adjustable gages such as thread ring 
gages, snap gages, and inspection fixtures checked against 
the gage standards (set plugs, gage blocks, reference masters, 
etc.) each time the gage is returned after use. The fact that 
a gage which is on a six month calibration schedule is used 
the day after calibration is of no consequence. It must be 
recalibrated even ir it was used for one piece. In addition, 
the calibration needs to be recorded. It goes without saying 
that in a job shop operation where there are many short runs 
with frequent changes of tooling and gages, the extra work in-
volved to meet this requirement means at least a doubling of 
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the· number of people doing calibration on schedules acceptable 
to Air Force requirements. This consideration needs to be fig-
ured into the cost of doing business with this segment of the 
government. 
* 
The foregoing sections of this chapter have dealt 
with only some of the problems encountered in manufacturing to 
government and prime contractor specifications. The list of the 
differences between commercial and government standards will 
vary with,the product and these cited are typical of some of 
them. 
Military Quality Specifications 
The notice that an order for components is subject 
to government quality control requirements is when the custom-
er 1 s purchase order lists a government contract number or when 
the notations ":MIL-Q-5923C Applies" or 11 Source Inspection Re-
quired 11 appear on the order. 
MIL-Q-5923 is Military Specification, Quality Control 
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Requirements, General . and was issued in 1951. Subsequent re-
visions followed and it was replaced in 1959 by MIL-Q-9858, 
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Military Specification, Quality Control System Requirements. 
Some contractors to the government still note the older speci-
fication on their orders, especially if they are working on a 
contract issued before the newer specification was issued. Both 
are similar in scope and intent with the newer being more concise. 
The intent of the specifications is presented in the 
opening paragraph of the "Requirements" section of MIL-~-5923C: 
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The contractor shall maintain an effective and economic-
al quality control system developed in conjunction with 
other planning functions. The system, including proced-
ures, shall be adjusted to suit the type and phase (re-
search, development, production) of procurement. The 
system shall be based upon consideration of the complex-
ity of the product design, quantity under procurement, 
interchangeability and reliability requirements, and 
manufacturing techniques. The system shall assure that 
adequate control of quality is maintained throughout 
all areas of contract performance, including, as ap-
plicable, the receipt, identification, stocking and is-
sue of material, and the entire process of manufactur-
ing, packaging, shipping, storage, and maintenance. 
All supplies or services under the contract, whether 
manufactured or performed within the contractor's plant 
or at any other source, shall be subject to control at 
such points as necessary to assure conformance to con-
tractual requirements. The system shall provide for the 
prevention and ready detection of discrepancies and for 
timely and positive corrective action. The contractor 
shall make objective evidence of quality conformance 
readily available to the Government representative. 53 
The specification is purposely flexible to cover nearly any 
procurement situation, and as noted in its instructions to its 
inspectors, the Air Force says "it is intended that the con-
tractor and the inspector will agree upon the detailed methods 
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of implementing" the supplier's system. 
The areas of a manufacturer's quality control system 
that the government is interested in are described in the fol-
lowing sections. In reviewing these areas, the government's in-
structions remind the inspector that there is a wide range of 
possible procedures which meet the requirements of an effective 
system and that the inspector is not to insist on any unnecess-
65 
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~y methods which will not add anything to the quality desired. 
Since the manufacturer's system must be acceptable to the gov-
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ernment before the inspector is obligated to inspect a product, 
a comparison of the requirements in the military standard and 
the existing system should be made to see what phases need modi-
fying or implementing. 
In a review of the system described in the previous 
chapters, changes would be necessary as noted in the following 
sections. 
Written Procedures. The government wants .s. written 
description of the quality control procedures used to meet the 
various problems in the manufacturer's production. 'rhis is de-
sirable (and necessary) so that the goverTh~ent inspector has a 
basis upon which to establish his own surveillance. He will need 
a copy of these procedures.properly indexed. 
Modification: The format of the pages in the quality 
manual should incluae some method of indexing, and in the sect-
ion set aside for approval signatures, there should be a space 
marked "Coordinated" for the signature of the inspector. Any 
changes o~ additions to the manual must be approved by the in-
spector. The procedures in the manual must cover all of the fol-
lowing areas of quality control. 
Control of Gages, Tools, and Test Equipment. Gages, 
tools and test equipnent used to measure the product will be 
provided and properly stored and maintained at the plant. Use 
of them shall be made to the government inspector. At regular 
periods they will be measured for accuracy against standards. 
Records will be kept showing the original size and the size at 
each calibration. The equipment is to be marked for identific-
ation against these records. 
Modification: The reference masters should be calibr-
ated periodically against standards traceable to the National 
Bureau of Standards. The government inspectors use Air Force 
Technical Manual T.O. 33-1-14 as their guide for establishing 
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the adequacy of the manufacturer's calibration frequency. They 
also favor a method of coding the gages with color or numbers 
to indicate when a calibration period is over. Color coding or 
numbering requires time to clean off when renewing and requires 
a safe storage compartment if laquer is used for the coloring. 
Control on Purchased Material. The manufacturer is 
responsible for assuring that purchased parts and assemblies 
conform to the specifications applying to the items listed on 
the purchase order covered by a government contract. This may 
involve buying items already inspected at their source by a 
government inspector in which case the purchase order must so 
state, or may involve certification of test or analysis by the 
vendor. A r~eiving inspection sedtion is required to control 
purchased materials. 
Modification: The government inspectors are very par~ 
ticular about listing on vendor log sheets the type of defect 
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found in the sample or lot. Mere listing of the Rejection Con-
trol Report number is not enough since a rough estimate of a 
vendor's ability to conform to the purchase orders must be made 
clear on the summary sheet. 
Control of Raw Material. Evidence of compliance of 
raw materials to the requirements of purchase orders is accept-
able in the form of certificates of compliance or analysis 
which have been properly notarized by the vendor. :dentific-
ation of raw material is a "must" and includes any material 
such as ends of bars which have been returned from the floor 
to the stock room. 
Modification: To protect himself, the manufacturer 
should have samples of certified lots tested by reliable test 
laboratories. These tests, done on a sampling basis, will veri-
fy the papers submitted by the vendor and serve as an audit on 
him. The marking of material with identification colors or 
tags is not a f~~ction of quality control but the audit of 
·the stock room for marking is their responsibility. 
Note: If the plant is dealing with small vendors, 
they should be supplied with Certificate of Compliance forms. 
While this is a convenience to them, it assures proper inform-
ation being forwarded to the plant. An example of an accept-
able form appears in the Appendix (Exhibit N, page 109). 
Sampling Inspection. Any sampling plans used in the 
plant must assure the maintenance of acceptable quality levels. 
Comment: This only implies the use of r~L-STD 105 
sampling plans but since they are readily available, they 
should be used. MIL-Q-5923 spells out 11 MIL-s·rD 105 or other 
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valid sampling plans 11 while the later st.:mdard only implies 
the use of these plans. There is nothing to prohibit the use 
of plan~ which have been calculated by the Quality Control 
Engineer provided their operating characteristic curves af-
ford the same amount of protection as MIL-STD 105. However, 
since the plans are available, this latter proposal is unnec-
essary work. 
Inspection Instructions. The government expects that 
written instructions will be issued on inspection methods and 
procedures. These supplement the drawings and specifications 
and indicate which characteristics are more important than 
others since the applicable quality level will be noted. The 
instructions can be in the form of notes added to shop routing 
cards (Exhibit 0, pagellO ), separate inspection procedure 
sheets, or other methods such as a classification of defects 
list. 
In-process Inspection. The manufacturer is expected 
to perform inspection during the various phases of his process 
to insure that parts used in the final product are of accept-
able quality and adequate records of this inspection are to be 
maintained. 
Inspection Records. The records of inspection and 
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tests at all the previously mentioned inspection locations 
shall show the size of the lot, the sample, the number of de-
fects, the type of defect, and the disposition of the lot. Re-
cords include any of the various forms used to implement the 
quality control effort such as control charts and frequency 
distributions. 
Drawing Change Control. The manufacturer is requir-
ed to establish a procedure that assures that the latest issue 
of applicable drawings and specifications are available and 
used by manufacturing and inspection. This includes proced-
ures to notify affected areas of operation that cl1anges are 
in process and to provide for removal of obsolete information. 
Comment: Drawing changes are normally in the pro-
vince of :P·roduct Engineering and notices of' changes are is-
sued by them. Quality Control will be serviced for notices 
and can audit the correctness of prints in use by sampling 
them at various locations in the plant. 
Special Process Control. Some manufacturing and in-
spection methods require certification of operators and in-
spectors on products used by the government. Among them are 
non-destructive testing methods such as radiography and mag-
netic particle inspection, and processes such as welding. 
Modification: Quality Control will maintain a roster 
of qualified personnel on these processes and will audit the 
certificates issued to individuals assigned to these tasks. 
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Material Review. A procedure has to be established 
for handling the disposition of materials and parts which do 
not exactly meet their applicable specifications but can be re-
worked or deviated. Two categories of review exist: "Prelimin-
ary review" and the more formal "Material Review Board (MRB)". 
Judicious use of preliminary r.eview procedures by the manufact-
urer·' s Quality Control and Engineering departments can greatly 
reduce the amount of Material Review Board action required. The 
MRB procedures involve the presence of the government inspector 
and the Air Force instructions to him are to encourage the use 
of preliminary review procedures with proper audit by the in-
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spector. 
Modification: A qualifi'ed representative 1~rom the 
Engineering Department and a like one from Quality Control 
shall be appointed members of the Material Review Board. Both 
must be acceptable to the government inspector. The Rejection 
Control Report system described in Chapters Two and Three is 
an adequate method of handling preliminary review. An area 
marked "Material Withheld for MRB" should be set aside in each 
inspection barrier for material waiting for disposition. 
Indication of Inspection Status. The current inspect-
ion status of manufactured parts, either in-process or complet-
ed,has to be shown by means of inspection stamps directly on the 
parts, on the forms accompanying the material, or on the con-
tainer. 
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Modification: The government and its prime contract-
ors are insistant that each container show the identification 
of the contents and its status. This requires the barrier in-
spector to tag each container covered by a routing card, rather 
than merely sign off on the routing card itself. 
* 
The quality control system described in the second 
and third chapter will require modification to meet the mini-
mum requirements specified in the government's standards. Add-
itional personnel and equipment will be necessary to perform 
the necessary tests required by some of the contractors with-
out holding up other production line inspection. 
The plant will be surveyed by government inspectors 
from the local procurement district who will examine not only 
the written procedures but the adequacy of them in controlling 
the quality levels required in the product.· The copy of the 
quality manual that is prepared for the government is thorough-
ly checked and when all items in question have been revised or 
answered to their satisfaction, a letter will be issued from 
the procurement office stating that the plant's quality con-
trol system is approved. 
When this approval exists, orders from customers 
that note 11 MIL-Q:..5923 applies" need only pass the inspection 
that is normally required by the specifications for the com-
ponent. A certificate from the Final Inspection SU?ervisor 
.. 
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stating compliance with MIL-Q-5923 has been met. This certifi-
cate (Exhibit P, page 111) can be in the form of a rubber 
stamp which is applied to the shipping papers. 
On orders that note "Source Inspection Required", 
a copy of the shipping papers and a copy of the customer's 
purchase order is sent to the government inspector's office. 
When the components have passed through Final Inspection, the 
company inspector puts his s ta.'11p on the routing and shipping 
papers, and leaves the inspected lot in an area set aside for 
the government inspector. The inspector can do one of two 
things: actually inspect the lot and affix his strunp to the 
papers, or where approval has been given by the local procure-
ment office, the parts can be shipped without actually being 
inspected by the government inspector provided that the necess-
ary certificates called out by government procedures are in-
cluded with the shipment. (Exhibit Q, page 111). The confid-
ence of the government inspector in the quality control sys-
tem, procedures and performance, will determine which action 
he takes. 
Missile Quality Requirements 
In supplying the missile area of the government's 
procurement, one of the first things that is encountered is 
the word "reliability". Reliability is commonly defined as 
nthe probability of performing without failure a specified 
function under given conditions for a specified period of 
time." 60 
Because reliability is a probability and not a cer-
tainty, the chance of the desired function happening when the 
customer wants it to happen comes closer to certain when the 
designer and manufacturer use parts and components that have 
a good history of performance or "high reliability. 11 As an ex-
ample, there are over 200 electronic parts in a television set 
and as most owners know, there are times when the intended 
function doesn't occur when the set is turned on. This does 
not imply that poor design or parts were used in the set but 
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is an example of the fact that even good parts do not last in-
definitely. The set uses some circuitry that works on the series 
principle (like a chain) and any weak link in the "chain" ren-
ders the whole set useless. 
The same problem exists in missiles only the prob-
lem is multiplied by the thousands of electronic parts in the 
missile. Duplication of the circuits to prevent failure because 
of a malfunction in one set of circuits will increase the prob-
ability that the missile will function but it also increases 
the weight and size of the electronics system. These increases 
{weight and size) become prohibitive factors in the amount of 
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duplication that can be allowed. Better and better parts are 
required in missiles in comparison to commercial production's 
requirements - parts that can stand the long wait of staying 
ready for possible use in defense and still function under the 
extreme conditions of a missile launch. 
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The missile manufacturing problem becomes complicat-
ed because of the number and variety of parts that are made 
outside of the immediate control of the missile manufacturer. 
These parts are such that their manufacturers are specialists 
in producing them and to try to duplicate the technology and 
plant requirements .of these producers would solve nothing since 
the missile manufacturer would experience the same inherent 
problems that go with any process of manufacture. 
The logical approach is to design into the missile 
system parts with high reliability and impose upon them the 
tests that will assure the desired probability of performance. 
'rhe failure rate history of the part is considered and cal-
culated into the overall design. The measure used is "failure 
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rate" or its reciprocal- "mean time between failures". 
In considering acceptance of an order from the miss-
ile field, the details of the request for quotation need to be 
carefully evaluated for design and test considerations. A meet-
ing, similar to a design review, is held to go over the details 
of the proposal. The quote request may call for proprietary 
items with missile test requirements imposed on the base de-
sign. The problem of meeting these tests is where the ~uality 
Control Department's experience is needed. 
The test requirements are reviewed and compared with 
existing facilities and layouts. The specifications referenced 
on the proposal prescribe the type of test, the requirements 
of the testing equipment, and the duration and frequency of 
the test. Since these will quite often be in Acceptable ~ual­
ity Level expectations, interpretation of them needs to be done 
for the proper costing of the tests. The rough design and cost 
estimates of any special test fixtures needs to be furnished 
to the pricing section. An example of a test costing schedule 
is in the Appendix (Exhibit R, page 112). 
A new drawing referencing the customer's specificat-
ions should be issued. This will appear to be a duplication of 
effort when the base design is proprietary but by issuing a 
drawing with its own identity as a missile par~, the chance of 
mixing standard production into an order is reduced. Separate 
shop routing is set up and references to inspection procedures 
are made on it. 
The inspection procedure sheets should be made out 
early in the program of preparing for production, and rough 
sketches should be transferred to working drawings of any fix-
tures. These should be reviewed upon receipt of an order to 
make sure that the initial planning in the ev~luation was thor-
ough and will result in customer acceptance of the product. If 
the customer has indicated the desired format of test reports 
and affidavits, a copy should be prepared for reference and 
possible reproduction. If the manufacturing is to be done over 
an extended period of time, the customer may require some tests 
to be done periodically and others done as lot acceptance tests 
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at Final Inspection. These should be noted in planning for act-
ual testing. (Exhibit s, page 113) 
A system of color coding or overstamping all shop 
routing forms should be installed to serve as a visible re-
minder to all people working on the parts that they are going 
into missile applications and quality has to be built into the 
parts, the inspector c~ not add it later. 
When the order arrives, the purchase order may in-
dicate in a strong reminder that the parts are for missile use 
and as such they must be of good quality. (Exhibit T, pagell6) 
The customer is keenly interested in performance to his order. 
His quotation request indicated his delivery requirements and 
his order was based on the seller being able to meet the re-
liability and test requirements as well as sell the product at 
a reasonable price. Delays in delivery or failure of lots to 
be accepted at his receiving inspection are just cause f'or can-
celled or transferred orders. 
Q,uality Surveys 
Sometime during the negotiation of the order or dur-
ing production, the customer will survey the quality control 
system of the supplier. The survey will cover the full realm 
of applications of quality control for missile components and 
are a check on the adequacy of the supplier's procedures and 
methods. A thirty-one page check list that is used by one miss-
ile manufacturer is included in the Appendix (Exhibit U, page 
117) to indicate the extent of the survey. It is based on 
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the recommendations of the government. 
Any weaknesses or revisions that the survey discloses 
are discussed with the plant management and agreement on any 
action is noted for follow-up. This may be resolved by corres-
pondence or a visit from a local quality control representative 
of the customer. The next survey checks these items carefully. 
Shipment of Deviated Material 
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There will be occasions when defects will pass a manu-
facturer's sampling inspection and will be found in the custom-
er's inspection. (A similar situation to the Purchased Mater-
ials Inspection problems discussed before.) The type of notice 
that is sent to the supplier varies with the policy of the cust-
omer: some require acknowledgement of the corrective action that. 
has been taken to prevent a recurrence; some assume that the 
notification to the supplier will suffice (Exhibit V, page 150); 
still other missile customers require that the manufacturer in-
itiate the request for Material Review Board action on usable 
parts at the customer's receiving inspection. Such requests put 
the manufacturer on record for the method of correcting future 
shipments. When the discrepancy also exists in lots which have 
not yet been shipped, the Material Review Board at the customer's 
plant may allow the shipment of them and, if so, sends the sign-
ed MRB master back to the supplier for reproduction of copies 
which must accompany each container of the shipment covered by 
the deviation. These serve as authority for the receiving in-
spection at the missile plant to pass that defect in that lot. 
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An example of this form is in the Appendix (Exhibit W, page 151). 
Quality Seminars 
To give suppliers a better understanding of the prob-
lems of making missiles and how the supplier can help aleviate 
them, ~any of the companies invite representatives from the 
suppliers' quality control personnel to attend seminars held 
in the missile plant. At such meetings, the emphasis is usual-
ly on the philosophy of the buyer-supplier team and the need 
for cooperation in working to specification and delivery.The 
explanation of inspection methods and the application of the 
components will frequently clear up misunderstanding as to what 
the customer really wants in his purchases. A brochure from a 
typical seminar is in the Appendix (Exhibit X, page 152 ). 
Quality Requirements of Contractors to the Atomic 
Energy Commission 
In addition to having rigid quality requirements, 
(See Exhibit Y, page 158 in the Appendix), the prime contract-
ors to the Atomic Energy Commission have been among the first 
to include the method of acceptance sampling by variables as 
an inspection device. This is a relatively new statistical tool 
of quality control, and while the cost of variable measurement 
nnd the calculations for acceptance are more expensive than at-
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tribute inspection, the size of the sample used is smaller and 
the amount of knowledge learned about a production lot is great-
er. With expensive items being destroyed in testing, the total 
cost is less but regardless of cost, the knowledge gained justi-
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fies the cost when applied properly. 
Attributes Versus Variables Inspection 
So far in this paper we have talked about sampling 
by attributes. Attributes are of the "yes 11 or "no" type, defect-
ive or non-defective, or black or white with no shades of gray 
in between. Variables are measurements along a continuous scale 
such as 100#, 101#, 102#, 103#, etc. where the division of the 
measurement is to the nearest pound. 
·If a part accepted the "go" gage and refused the "no-
go", it is considered to have the attribute of being non-de-
fective on the measurement checked. If the part refused the "go" 
or accepted the "no-go", it would have the attribute of being 
defective. 
A variables measurement does not just say 11 good 11 or 
"bad", it teil.ls what the measurement actually is. l<'or example, 
consider a part that is supposed to have a diameter of .110/ 
.10.5 11 • The go gage would be set at .110 and the no-go at .10.5 
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·and if the no-go went on the part you would know that the part 
was smaller than .10.5" but the gage would not tell you how small 
it was. Variables measurement would tell you the actual size 
by use of a variables measuring device such as a micrometer 
and the small part accepted by the no-go gage might measure 
.09.5" (as an example) in diameter. 
Attributes inspection requires few decisions - the 
gage makes the conclusion. Parts are either good or bad, and 
the decision on a sample from a lot is relatively simple - com-
pare the total number of bad parts in the sample with the al-
lowable number of defects in the sampling table. 
However, there are some measurement situations where 
it is impossible to say good or bad by gaging. One of these is 
the situation where the measurement cannot be made without des-
troying the piece. 100% inspection results in 100% scrap. The 
result of the test on a part said the part was a good part but 
the test that said so also ruined the piece. 
Applications of Variables Mea~urements in Acceptance 
Sampling 
Among the industrial tests using variables is the 
testing of plated finishes such as electroplated silver or 
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gold. In plating for protection, it follows that the thicker 
the plating, the more protection is given the part. But in add-
ing plating two things occur: the outside dimensions of a part 
get larger, and the inside dimensions get smaller, and secondly, 
if you apply more plating than is required as a ~inimum by spec-
ification, you are giving away the company's money in the prec-
ious metals used in plating. 
Atomic Energy Commission contractors use variables 
sampling because they specify a certain minimum amount of plat-
ing such as .00020" of silver. They want to be sure of receiv-
ing this amount on their parts without excessive destructive 
testing and , with variables sampling, they can assure them-
selves of the amount with assurance through the statisticall7 
designed sampling plans of variables sampling. On a part that 
has a tolerance of .110/.105" on a diameter, the machine shop 
will have to make the outside diameter no more than .110 11 less 
(2)(.0002) or .1096" and no smaller than .105- (2)(.0002) or 
.1046 11 • Then with_ a plating thickness of .0002 ad~ed, the final 
dimension will be between .110" and .105" which is what the 
print called for. The plating allowances have to be taken in-
to consideration in the first stages of planning v~~en the tools 
are being design~d. 
Plating requires skill and there are many factors 
that can affect the final thickness and appearance such as 
time, temperature, voltage, amperes, concentration of the plat-
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ing solution, and the number of parts being plated at one time. 
In rack plating, where the parts to be plated are suspended on 
racks to protect their physical characteristics from damage 
which can occur in barrel plating, some areas of a tank "throw" 
more plating onto parts than other areas. The position of the 
part in the plating tank and the direction which it is point-
ing will affect the amount of plating that is deposited. 
So~ in plating, because of the factors that can af-
fect the spread of the thicknesses applied at one time, we 
would have to have an average thickness of more·than .0002 11 
to insure that all pieces had at least the minimum called for. 
But as noted before, if too much plate is put on, finished dim-
ensions may be affected, especially threaded parts. 
The Quality Control Engineer should run a process 
study on the plating tanks to establish the range of thick-
nesses that will occur on a rack in a tank and find where the 
extremes will occur. This information becomes very important 
for use in the preventative measures taken to assure accept-
ance by variables sampling, and its use will be explained on 
later pages. 
There will be a distribution of thickness readings 
which will approximate one of the distributions noted in Fig~:. 
ure III on page 37. Some of the parts will have thin plating, 
most of the parts will have thicknesses near the widdle of the 
distribution, and some will have heavier plating. Variables 
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sampling is such that the acceptance of the lot is based on the 
calculations th~t indicate where the low side of the lot is prob-
ably located and that point must be above the specified minimum. 
The calculation is done in this manner - plating 
thicknesses on 10 samples are measured using either a high pow-
ered microscope or other accepted method and the average thick-
ness (t) is calculated. This gives an indication of where the 
distribution is centered. Using the measurements for further 
calculations, the estimate of the relative dispersion of the 
lot is computed. This is known as sigma or 11 s 11 • Depending up-
on the Acceptable Quality Level desired in the plan, there are 
various constants (k) which enter the final calculation which 
is 11 t-ks". If the specification requires .00020" minimum and 
the answer from this formula is .00020 or larger, it indicates 
that 95% of the time the Acc~ptable Quality Level desired is 
present in the lot. 
Other Atomic Ener~ Commission Contractor 
Cons! erations 
The specification issued by the contractor will us-
ually include a table of "Acceptance Requirements 11 , a copy of 
which is on the next page. These tables are a cover sheet to 
the test and quality requirement specifications issued by the 
contractor. The table is an excellent guide for the manufact-
urer to create his own inspection procedures and classificat-
ion of defect lists with the appropriate Acceptable Quality 
Levels. In preparing these, the Lot Tolerance Percent Defect-
ive (LTPD) of the customer has to be taken into consideration 
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as well as the AQL because, as discussed in Sampling Plans, the 
LTPD varies with sample size. Modified sampling tables will 
have to be prepared to provide the proper prutection in the 
smaller lot sizes. 
Table II 
Acceptance Requirements 
Supplier Buyer 
R~quirements 
AQL LTPD 
lOO% <%Max) (%Max) 
L ,/,A1~ LTPD 
100% (%Max) (%Max) 
Inspection 
Visual 
Mechanical 
Major Dimensions 
Minor Dimensions 
Test 
X 
High Potential x 
Insulation Resistance 
Center Contact 
Adjustment 
Durability 
Assembly 
Concentricity 
Contact Retention 
Corrosion 
Source: Specification for 
124A1188, General 
o.65 5.5 
1.5 12.0 
1 • .5 12.0 
1.0 8.0 
1.0 8.0 
2 • .5 20.0 
1.0 
2 • .5 
8.0 
20.0 
1.0 8.0 1.5 12.0 
2.5 20.0 4.0 35.0 
1.0 8.0 1 • .5 12.0 
1 • .5 12.0 2.5 20.0 
4.0 35.0 6 • .5 ss.o 
High Voltage Coaxial Connector, 
Electric Co., St. Petersburg, Fla. 
The customer may also send in a copw of his ovn1 In-
spection Procedure used at his receiving inspection. (Exhibit 
z, page 162). This is in the nature of a Quality Control ser-
vice to vendors to show the severity of the inspection that 
the vendor's product will be subjected to, and they serve as 
a guide to the vendor in setting up proper controls to meet 
these procedures of the customer. 
Quality Control and t-ks 
As the preceding paragraphs indicate, the techniques 
of acceptance sampling by variables requires that Quality Con-
trol and Engineering institute specifications and drawings to 
assure ~ustomer acceptance of the product. Separa:'te drawings 
for parts requiring t-ks plating should be issued to identify 
-
the critical nature of the customer's requirements and close 
liason has to be established with Production Control to insure 
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that lot identity throughout the assembly process is maintained. 
Inadvertent mixing of parts from another lot can cause reject-
ion by the customer if his sample includes parts from two diff-
erent plated lots since the mixed part can make the sample ap-
pear to have a wider distribution than it actually has. 
The techniques involved in the t-ks acceptance meas-
ures needs to be reduced to layman's language and explained to 
the people concerned with plating and stocking. More employee 
cooperation can be expected from people who have some feeling 
for the problem rather than have them wonder why the restrict-
ions on the jobs are so stringent and"what is this t-ks stuff?" 
In the cases where the final fit of parts is crit-
leal and the working tolerances are narrow, ~uality Control 
can help the shop with some statistical techniques. As an ex-
ample, if a lot that met its preplating dimensions was sent 
directly to plating and the plate was added, the chances are 
good that some parts will not accept their after-plate gages. 
This occurs because the parts, which have their own distribut-
ion of size before plating, are plated in a random fashion. 
Some of the parts which were large but within tolerance may be 
plated in the area of the tank that "throws" heavy plate and 
these parts will be too large for the after-plate gages (go). 
If they had been plated in the area of the tank that throws 
thin but adequate plate, then the chances are good that the 
parts would have met the gages. Similarly, the parts that were 
86 
on the low side of the tolerance before plating and were plated 
in the "thin" area of the tank will probably be so small that 
they may take the no-go gages. By having inspection measure the 
parts and segregate them by siae before plating, and also supply 
the segregated parts with their measurements to the Plating sect-
ion, the difficulty of having oversize and undersize parts due 
to plating. Q.uality Control Engineering can supply Plating with 
the process capability information on their tanks and with this, 
Plating can distribute large parts to 11 thin11 areas and small 
parts to 11 thick11 areas and have the lot meet its requirements 
both for plating thickness and gage dimensions. This action takes 
time and cooperation but the results are worthwhile in the sav-
ings that can be effected. 
Chapter Five 
Conclusion 
The federal government is the largest customer of 
the electronics industry in the United States with its pro-
curement from manufacturers accounting for over 50;~ of the 
industry's total business. Government purchases designate ex-
actly what is wanted and the successful bidder for an order 
is the one who can produce to government specifications at 
the proper price with government surveillance on the manu-
facturing operation. 
A manufacturer who has always supplied a commercial 
market needs to adjust both his thinking and his operation to 
the fact that in government procurement, the government is 
dictating the conditions for the product and the manufacturer 
is not. Not only is the end product prescribed by specificat-
ion such items as the method of preparing the blueprin~s for 
spare part listing, the exact type of material in the parts, 
the method of fabricating them, the process for plating them, 
the organization for the quality control system, and the way 
the items are to be packaged are only some of the areas of a 
manufacturing operation that are aovered by specifications of 
the government. The manufacturer must realize that these take 
precedence over the existing production routines regardless 
of how adequate they may have been for a commercial market. 
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One of the specification items that the government 
insists upon is a quality control system to insure that the 
items on procurement are manufactured in compliance with the 
applicable requirements of the purchase order. 11 The system 
must assure that adequate control of quality is maintained 
throughout the entire process of manufacture up to and includ-
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ing shipping." 
The manufacturer is required to establish the qual-
ity control system and the adequacy of it will be determined 
by evaluation of recurring surveys conducted by government 
quality control personnel. If the manufacturer is supplying 
a prime contractor to the government, the manufacturer should 
expect periodic surveys by the contractor also. 
The surveys are conducted with detailed check lists 
which serve as guides for evaluating the functions in the sys-
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tem. The areas to be checked include Administration Control, 
Receiving Inspect~on, Machining Operations, Special Processes, 
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Assembly Operations, Final Inspection, and Inspection Equipment. 
The procedures for administration control must in-
clude a method of insuring that the latest applicable drawings 
and specifications are not only afailable, but are used in manu-
factving and testing. A satisfactory method of keeping up-to-
date is to maintain a file section with a sign-out required for 
every copy that is issued. This will show the individual who 
has the copy, the revision letter, and the work location of the 
individual. Then with any changes, the location of the obsolete 
prints or specifications is readily available, and the prints 
can be marked in color as a temporary measure until the revised 
issues are available. Marked prints must be replaced as soon 
as pos~ible. 
Aqother administrative item is the procedure for hand-
ling non-corlforming material. In a commercial operation, the 
decision on disposition of parts that are obviously 11 scrap", 
"rework", or "acceptable with deviation" can often be given at 
the i~~ediate level of inspection and manufacturing supervis-
ion in the area. Under government procurement, the decisions 
must be made by at least 11preliminary review11 procedures. Pre-
liminary review is permitted only with the approval of the gov-
ernment inspector and until he has had some experience with the 
plant's methods (and found confidence in them) the formal Mat-
erial Review Board procedures will be used. Material Review 
Board requires a meeting of Engineering, Quality Control, and 
the government inspector for review of discrepant material. 
Either of these procedures takes·time out of a working day to 
accomplish their objectives, and also involve the establish-
ment of forms to handle the situation. 
An item under administration control, though not 
noted in a check list, is space for the government inspector. 
Room must be allocated for items to be inspected by the govern-
ment inspector and gages must be made available for his use. 
If the plant is to be the base of operations for a resident 
or itinerent inspector, he will need an office with telephone 
and clerical facilities which will be supplied by the manufact-
urer. 
The preparation and maintainance of written proced-
ures for inspectors is a requirement of manufacturers under 
government surveillance. This includes classification of de-
fect lists, inspection procedure sheets, the quality control 
manual, and test instruction sheets. Fulfilling this require-
ment involves the initial analysis of the individual parts, 
determination of the methods to be used in checking the vari-
ous characteristics on them, and writing the procedure for in-
specting or testing them. Then the procedures have to be con-
stantly monitoree to be sure that they are kept up-to-date 
with the latest drawing changes and the latest tecru1iques of 
quality control. This task requires the full time of an ana-
lyst or engineer to make sure that they are timely. 
An item of extreme concern t.o the government is the 
conformance of the material supplied by outside vendors to the 
material specification on the engineering drawing and/or pur-
chase order. The check on this is part of the function of the 
Purchased Materials Inspection section. The conformance can be 
accomplished by calling for certificates of analysis to accom-
pany the shipment but these need to be audited by periodic an-
alysis by a qualifie'd laboratory to verify the findings stated 
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in the vendor's certificate. Wnile waiting for the audit ana-
lysis, or when a shipment arrives without a certificate, the 
lot must be withheld from the ordinary flow of material until 
it has been cleared. This requires providing a temporary stor-
age area for the material until clearance after which it will 
be released to production, rehandled, and stored in a manner 
that will assure material identification. 
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Another item that Purchased Materials Inspection is 
concerned with are the records maintained on each vendor. The 
full information regarding the disposition of each lot from each 
vendor forms the basis for vendor ratings. These are prepared 
by ·Q.uali ty Control Engineering from the vendor data and are 
grouped by product type (screw machine shop, plastics molder, 
etc.) for evaluation. They serve as a guide for elimination of 
vendors whose quality is consistantly substandard or whose ship-
ments are late on delivery schedules. 
The government expects that full inspection records 
will be kept at each inspection area and the first place that 
the plant quality control system is put to use in maintaining 
control on the conversion of material to parts is in the Mach-
ining Operation. Inspection approval of machine setups and per-
iodic patrol inspection is expected. Changes in tooling must be 
checked by the inspector for maintainance of the specification 
dimensions. 
In this area, as in the rest of the plant, the gov-
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ernment is insistant that each container of parts - tote pan, 
rack, box, bag,etc. - carry positive identification of the part 
and its status in the sequence of production. This requires 
placing a tag in each container showing the part nmnber, last 
sequence completed, and the quantity. Commercial practice might 
allow one routing card to identify a nested stack of tote pans 
but government procedure is that the routing card will take 
care of identification of one pan and a separate tag will be 
put in each of the other pans. Since the barrier inspectors 
sign the routing cards indicating approval for further process-
ing, the tagging operation becomes a responsibility of the qual-
ity control personnel. 
The function of Quality Control in Special Processes 
will vary with the amount actually performed in the plant. 'rhey 
include plating, stamping, and molding. A plated part must not 
only look plated, it must have a certain minimum amount of cov-
erage. To measure this, additional personnel are neede.d in Q,ual-
ity Control when plated parts must be individually checked. In 
addition, Production Control must allow for the parts that are 
destroyed in destructive measurements. The periodic chemical 
analyses required to keep the plating solutions at their proper 
strengths requires an industrial chemist to provide prevent-
ative control in plating. 
Adequate control in stamping and molding operations 
involves a "last piece" inspection in addition to the normal 
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setup and patrol inspections. Last piece inspection is a detail-
ed, tooling report on all the dimensions on parts produced at 
the end of a production run and indicates the condition of the 
tooling before the die or mold is stored for the next order. 
This gives the tool room the information on tools so that when 
necessary, they can be adjusted toward the applicable tolerance 
extremes to allow for the wear on the next production run. 
Tooling reports require the time of an experienced inspector 
and tie up expensive inspection equipment such as optical com-
parators, surface plates, and precision gage blocks. They are 
slow assignments requir~ng patience and flexibility in the in-
spector doing this work. 
Quality Control procedures for Assembly Operations 
include many of those noted before - inspection procedures, 
use of the latest drawings, identification of material, and 
proper inspection frequency. In assembly operations, the ade-
quacy of the quality control procedures in the preceding manu-
facturing sections is tested since here, the individual parts 
must join and function. Any prior ineffective quality control 
methods will result in scrap, rework, and delay in shipments. 
At Final Inspection, the work of meeting the various 
test and inspection requirements of the government and/or the 
contractor, and the preparation of the test reports will require 
two considerations by management - the test time must be allow-
ed in scheduling shipments, and the tests require both manpower 
and racilities. At the final inspection barrier, the last com-
parison is made (by company personnel) of the produc·t to the 
purchase order callout. Close liaison between the customer's 
buyer and the producer's sales group is necessary to insure 
that any changes in the buyer's specifications are introduced 
at the proper stage and not when the product is passed to in-
spection for acceptance testing. 
Testine to goverTh~ent agencies' needs is expensive 
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due to the amount of time needed to perform the tests and the 
cost or the parts that are destroyed by some of the tests. Accur-
ate costing of this expense needs to be done in the preparation 
ofquotations for government orders. As an example, the differ-
ence between the amount of testing required on a shipment of 
100 typical parts for commercial versus government end-use is 
indicated in Table III on the following page. 
It should be carefully noted that the amount of in-
spection involved for government shipments will materially re-
duce the number of lots that can be handled in a day by the 
Final Inspection barrier. Additional inspectors are needed and 
the training of inspectors in the plant should include rotation 
among the various inspection barriers so that delays in shipping 
of govern~ent and commercial orders can be avoided by tempor-
ary transfers of inspectors who have had experience in Final 
Inspection methods. 
The gover~ment insists that the Inspection Equipment 
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Table III 
f Time Re~uired for Commercial and Government Test Requirements 
r p Test Requirement Co:nun. Time Govt. Time = s~~le (Min.) Sa.'11Ele (Min2 ~ · Visual 1 100 9 
Gage contacts 15 1 15 1 
High Potential 15 9 100 51 
Concentricity 0 0 15 8 
Insul. Resistance 0 0 10 30· 
Retention 0 0 10 Jk Durability 0 0 
* 
25 
Corrosion (Destructive) 0 0 * 15 50 hour test (automatic 
tester) 
Lot Identification Ol 0 100 20 
Test Reports 0 0 lO&lO(clerical) 
Total time (minutes) 11 169 Inspection 
10 Clerical plus 
5o hours use 
of salt spray 
chamber 
Total pieces destroyed * 0 15 
~~ If proper in-process quality control techniques have been 
used, and if the buying agency finds no failures in the lot, 
then the durability and corrosion test can be waived on fut-
ure lots. 
Source: Study by author. 
Section measure all new tooling or gages used for part accept-
ance and establish a calibration service at periodic intervals. 
The master gages and calibrating instruments must be certified 
for use by acceptable calibration laboratories. The periodic 
calibration and marking required by the system involves added 
work in the gage room, especially when a contractor insists up-
on calibration of variable gages every time they are returned 
after inspection usage. Mere checking is not enough - the in-
formatiqn found in the check must be recorded and available 
for audit. 
The organization that is arranged to meet all these 
requirements can contribute to the overall operation of the 
plant in ways other than merely preventing defects from reach-
ing the cutomer. Savings can be realized by using the data from 
process capability studies to properly allocate parts to mach-
ines that can hold the tolerances called for and thus eliminate 
or reduce scrap and rework. Control charts set.up by Quality 
Control Engineering serve as guides to operators when a pro-
cess needs adjustment to keep the variation within allowable 
limits. Converting specifications to actual in-plant require-
ments for pricing purposes takes the estimating error out of 
quoting quality requirement costs. Tolerance analysis will 
point out areas where the arithmetic summing of tolerances 
results in unnecessarily tight tolerances when statistical 
tolerancing may allow the troublesome part in an assembly to 
have wider limits and still have the assembly meet .its limits. 
Properly designed statistical experiments can mat-
erially reduce the amount of tests required to prove or disprove 
a hypothesis of design or method. They point out areas where 
the amount of variance needs investigation and they lessen the 
possibility of accepting invalid conclusions due to chance 
factors and errors of human judgement. 
Use of the techniques noted in the last two paragraphs 
decrease the total cost of the added requirements for a govern-
ment approved quality control system. Quality control is a cost 
97 
but its total can be kept withia reasonable limits by the care-
ful selection of the personnel for the department and proper 
utilization of their skills. 
APPENDIX 
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V~R. ______________ __ 
~- - RECEIVING INSPECTION REPORT 
MONTH: ________ _ 
!1r·-....---
1 
LOT QTY. 
1 
QTY • ...::~ REO. I P.O.# PART NUMBER SIZE DEV. SORTED INSP. BY 
1 I ·--~- I --~ 
~-
2 . ~y 
3 / 
--- t---···· --· 4 . )' 
, i I 
I -V 1J5 l · · .l 11 ____l_ . 
SUMMARY OF DEFECTS _ _} 
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Exh i bit B 
0. K. FOR NEXT OPER. Exhibit D 
Date: ___ Part No.·----r--
.., Part Ma•- --------
g No. Pcs-.. ____ s. 0. Mo. __ _ 
.., 
From Dept. ______ 1, •••. sr••• 
htsj)ector · ------
1 ' 
Exhib i t E 
KE EP SEPARATE 
DO NOT MIX 
QUANTITY ..... ..... ........................ · ....................................... DATE ................................................. . 
PART NAME. ....................................... .. .......... .... .. ........... SCH ................................................... .. 
REMARKS ...... ...................................................................... ............................ .. .................................. . 
·· ·- ·························· ·· ·································· ······················································· ······························ ·· ·············· 
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Exhibit c Page 101 I LAST D SEQUENCE COMPLETED 
NO. I CAN NUMBERS P.O. NUMBER VENDORS NO. VENDOR 
. 
REQUIREMENT FINDING PL.Aftlr 0 0 REJECTS CAUSED BY: VENDOR 
MATERIAL REVIEW DISPOSITION INSTRUCTIONS 
S: 
QUALITY ENGINEERING CUSTOMER 
CONTROL 
BY BY BY 
lAM I IBY 
P.M. / / / / / / / / 
GOOD REWORK SCRAP INSPECTOR DATE 
SUBMITTED FOR DISPOSITION 
;IZE NUMBER DEFECTIVE 
----- -------
·o PRINT 
ER MRB DISPOSITION 
'TER REWORK 
REWORK ROUTING 
~ST OPER. STANDARD HOURS 
'HER NO. OPERATION PCS/ H H PER 100 DEPTS. 
---
RESPONSIBLE 
ROUTED BY 
COMPLETE STANDARD PRODUCTION. 
START WITH SEQUENCE CJ 
FOREMAN"S STATEMENT CORRECTIVE ACTION 
OF CORRECTIVE ACTION TAKEN BY OTHER RESPONSIBLE DEPARTMENT'S' 
I / / SIGNATURE I / / 
REJECTION CONTROL REPORT PRODUCTIONI9Y~i:-ITY CONTROL 
;pEer ION CoDE 
ACCEPT 
ACCEPT WITH DEVIATION 
REJECT 
fi· 
. 
MACHINE REPAIR 
SET UP 
TOOLING 
0PERo 
NAME PART 
·7·80 
No. I 
.Jalem L.IIYI~IOn 
PATROL INSPECTION REPORT 
DEPT. ------ SHIFT ------
SECTION _______________________ __ 
INsP. Bv _______________________ __ 
. 
SET 
SAMPLES UP 
~ 3 4 5 DEv. CAUSE OF DEVIATION 
Exhibit G leE 
DATE 
SEE NOTE OVER ______________ __ 
DISPOSITION COPE 
RW - REWORK 
ST - SoRT 
SP - SCRAP 
AC' ION 
ON Lors ON 
REJECTED 
'I 2 3 4 5 
MACHINE. 
REMARKS 
FOREMAN'S INITIALS--------------
I I 1 RouTED BY JMc)JE DATE 9/27/60 ILC 364 I CHG E 
OPER. NO. ADJUST SCRAP WEIGHT BY , "!o WASTE TOTAL STD. COST I 
MATERIALS MATERIAL OR QTY. DESCRIPTION LENGTH GR. WT. MAT'L. COST FIN. WT. SCR. WT. SCRAP RECOVERY N~ HANDLING 1st 2nd 3rd PART NUMBER 100 100 COST 100 100 100 PRICE 100 100 
NO. FIN. PCS. I fT3 001-001-0680 17/32 Rd.Brass 8.40 6.86 1.25 .570 
-
FIN. WT., # I fT3 QQB-626 H.H. 6.78 
RANDOM POURING 1 1 1 1.73 
HAND STACKING 330-025-0000 Platin~ (Silver) 0.4.57 T-oz J 
RACKING 
SHOP BOX FIN. LENGTH 
.827 
SHELF BOX C. 0. WIDTH 090 Setm St 
RACK NO. FACE WIDTH 
.025 1st Ooe r .1.. hrs. 
AM'T OF STOCK TOTAL 
.91..2 2nd n 1 .2 hrs 
THIS ORDER 
.067 S. U. & S. E. 
ADJ. TOT. 1.009 TOTAL MAT'l or PARTS 
START HRS. s. u. DATE QTY. INSP. COST , OP. 
TOOLS,GAGES 
PROD. STD. HR. 
DATE LOAD HRS. COMP. ACC. BY SEQ. CENTER NO. OPERATION NAME MACHINE ~ ~ L & B 
1 5-1 01 Layout T-40497 OB&S T-4L..1 T-212 
9 1/6 sec ( .21Q) 27'3 .18'3 
2 '5-6 70 De~?rea.se Dt Lser 61)00 .011) 
3 Insoection 
l. 15-1.. 02 Clea.n-l.Da.d-Dr-C'B H. s T-l.l.2 ( 1..18) 117 .710 
5 5-6 70 De~rease Dt ...... ,.. 6500 .015 
6 Insoection r-n 
7 2-1 20 Mill FlatR Mill.M1'1.nh le-
6 sec 4.80 .208 ~ 
8 2-1 20 Slot Rouse 518 .. 191.. b1 
10 sec s~ 
9 5-6 70 De9:rease Degreaser 6500 .015 ~P.' 
10 Tnl'ln"tction ~[r 
Unolated Stock Jq..,. 
11 7-1 60 Strin~ Parts H. Work 1 , 53 sa f't/C 1..00 .. 250 9 
12 7-1 06 Pla.tin~? (Silver) Tank Q1l. .107 ~j.ol.j 
13 Insoection p. 
Pll'lt .... n Stor..k 
1-' 
~ 
! TOTAL L & B 
BARRIER: BARRIER INSPECTION REPORT 
- REJECTS U>T OR MAJOR 
VENDOR CAUSED P.O.# PART NUMBER U>TSIZE Sample J./R Def. 
BY 
-
1 
2 
:3 
!t 
5 Q. 
1 
8_ 
9 
0 
-
MINOR 
Sample A/R Def. 
i 
/ I 
' 
.,::. 
) t-t 0 7 ()Q 
j Cf.l ~ (I) 
I (I) ~· 
MONTH: 
ROB/I 
<I>H 
(') 
~ 
..... 
0 
::s 
QTY. 
REJ. 
QTY. 
DEV. INSP.# 
--
i 
1-' 
~ 
WORK SHEET Exhibit J lQ) 
CONTROL CHART OR MACHINE CAPABILITY CHECK 
MACH. No. PART No. 
-------
OR------- DEPT. DIMENSION -----------
DATE 
OUP 1 2 3 4 5 6 7 e 9 10 AVGS. 
1 
2 
3 
4 
5 
. 
ALUE 
ALUE SU~I 
IGE • 
X 
RANGES 
SUN 
-R 
KS: (ACTION TAKEN WHEN POINT IS OUT OF LIMITS) 
NE CAPABILITY CONTROL Ll M ITS 
'-L TOLERANCE= 2.61 R = UCL (x) = x- + AzR 
= 5 ONLY) 
TOLERANCE RANGE T = LCL (x)= x- AiR 
SETTING X= 
NOMINAL N:=: UCL (R) = D4R 
MENDED TOLERANCE-
MENDED NOMINAL 
=== 
LCL (R) == DjR 
). 
ro 
Exhibit K 
SUALITY SUMMARY 
Week of: March 3 to 9 incl., 
I. CUSTOMER RETURNS: ~LOTS~ 
Plant: 
Sales Error. • • • • Sales Policy • • • • Defective • • • ' > • • Engineering. • • • • Wrong Part 
• • • • • Damaged. • • • • • Miscellaneous • • • • Customer Error • • • • Other Division Responsibility 
Unknown. • • • • • Grand Total 
1961 
This Week 
• • l 
• • 0 
• • 8 
• • 2 
• • 0 
• • 0 
• • 0 ll 
• • 1 
• • 0 l 
• • 
--y l 
13 
106 
Past 20 Weele 52 
68 
124 
12 
26 
2 jt 
7 
297 
97 
7 
401 
Avg: Weekly Returns/ Pa~t 2o Weeks 
" " Shipments/ " " " 
Local caused 
20.0 
617 
3.24 
14.8 
Percent lot returns 2.40 
II. PURCHASED PARTS AND IN-PLANT QUALITY 
!Depart- Parts Handled Lots Hand ed Parts Inspected rDeV.ated 
ment Total Rej. ~ i'l'Otal Rej % ['J:'ota;t. Def .16 Parts Lots 
Vendor 1,227,183 7807 0.6 17.4 12 6.9 10,140 364 3.o 1~86 7 
Model 1,795 0 ,._ 104 0 755 0 -- 0 0 
Shop A 1,776,795 1938 O.l 140 3 2.1 24,775 150 o.6 0 0 
B 120,794_ 3376 2.8 375 8 2.1 1.12,107 129 1.1 23 l 
c 20 0 
--
8 0 
--
105 0 
--
0 0 
D 838,172 ll6~t .o 146 0 -- 22,644 39 0.2 0 0 E 1,986,742 0.6 123 3 2.4 26,008 78 o~l 109 1 F 53_._803 862 1_.6 _3_8 2 5.3 2.500 59 2. 811 0 
------·-----Shop A 7395 4 25,03~ 98 0.4 23 l 
B 0 0 13,34 0 -- 0 0 
c 0 0 105 0 
--
0 0 
D 2574_ l 22,777 ~ 0.2 0 0 E 160 l 26,158 0.2 5 1 F 862 2 2,500 E:~ 811 l Inspec 2605 l [f0 8 0 0 Misc. 2851 7 68 201 43. 104_ l 
InP1ant 14,776,515 l7tl9b 0.4 530 lb 1.9 tH-3,139 455 0.5 g43 4 Totals 
< 
. LABORATORY FOR ELECTRONICS, INC . 
VENDOR QUALITY RATING REPORT . 
L. 
. 
r 
YOUR QUALITY RATING COVERING THE PERIOD . 
TO APPEARS AT THE BOTTOM 
. OF THE LAST PAGE OF THIS REPORT. THIS RATING 
IS BASED ON SHIPMENTS SHOWN BELOW. YOU 
HAVE ALREADY BEEN FURNISHED WITH A DETAILED f 
DESCRIPTION OF DEFECTS FOUND IN EACH REJECTED 
LOT. 
ATTENTION: SALES MANAGER 
LFE LFE LFE CRITICAL ATTRIBUTES MAJOR ATTRIBUTES Ml NOR ATTRIBUTES ENVIRbNMENTAL TEST TOTAL TOTAL LOT 
ACC EPT DISPOSITION PART PURCHASE RECEIVING NUM BER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER PIECES PIECES OR COD E * NUMBER ORDER REPORT INSPECTE D DEFECTIVE INSPECTED DEFECTIVE INSPEC TE D DE FECTIVE I NSPE CTED DEFECTIVE ACCEPTED - REJECT ED REJE CT 
-
4959600 1 54268 269 7 3 15 20 A 
-
49596 U10 54268 25577 15 ' 40 A 
495 0 13 57835 221 77 15 16 A 
49596013 54268 25935 15 20 A 
49596019 542 8 26974 15 0 A 
4959602 0 578 35 2572 1 8 8 A 
4959602 0 542 68 26284 11 11 A 
49596021 57835 26 0 56 15 16 A 
49596021 542 68 26284 15 20 A 
49596022 57 836 25737 15 16 A 
4959602 2 54268 26286 15 20 A 
49596023 5426 8 26285 11 11 A 
4959603 1 54269 27 267 11 11 A 
495 9603 1 57836 25738 10 10 A 
49596 0 3 7 5783 6 2 1271 15 3 6 A 
495 96037 54269 24709 15 80 A 
49596038 54 269 26287 15 
' 
60 A 
4959603 8 57836 21921 15 28 A 
4959603 9 57836 2 1645 15 4 0 A 
49596 0 4 0 5783 6 22 178 15 36 A 
495 96042 57837 21232 10 lC 10 R 5b 
495 960 47 57 83 7 2123 1 15 24 A 
495 96049 57 83 7 2 1 506 15 16 A 
49596 0 61 5 783 7 22362 15 16 A 
49596061 58 159 26789 8 8 A 
- 4959606 1 54270 26288 15 -2 0 A 
1495 96062 57'd 3 7 22362 15 16 A 
~95 9 6062 595 44 2546 0 7 7 A 
149596062 595 43 26515 15 30 A 
~95960 62 .54270 26289 15 20 A 
14 959606 7 5783 7 20238 15 16 A 
f!+959606 7 54270 25992 15 40 A 
1495960 71 57 838 25722 15 16 A 
~95 96 0 71 542 71 273 1 2 15 2 0 A 
1495 960 75 5 4271 273 12 15 50 A 
~959 70 01 5 4272 17576 15 20 A 
14959 700 4 54272 215 61 11 11 A 
~9 597004 57839 2235 1 10 10 A 
14 9597010 57Cl39 23472 10 10 A 
~ 9597 0 19 57839 261 49 15 24 A 
~9597028 54272 2629 1 15 .6 0 A 
LOTS SUBMITTED LO TS REJECTED 
< 
KEY TO RATINGS: * KEY TO DISPOSI TION CODE: 
1 SCR AP 5. 6 ACCEPT ON DEV IATION 88 TO 100 - EXCELLENT 
2 REWORK 7
'
8
' 
9 ~ LFE REFERENCE ONL Y VENDOR QUALITY RATING ( 77 J 60 TO 87 - AVERAGE 3 SORT A , B 1 TO 59 - POOR 
-4 RET URN TO VENDOR 
A. 0 AND BELOW . VERY POOR 
------ ---------- -- -- - - -- -- -- -- - - ------- -- -- ----- ---- -- -- -- -- -- ----~- ---· 
Exhibit M 
Vendor Rating Report 
DATE: May 10, 1961 THE SMITH ELECTRIC COMPANY 
TO: M. S. Lloyd Co. 
FROM: The Smith Electric Co. 
SUBjECT: VENDOR RATING 
Gentlemen: 
The following is a Vendor Rating covering shipments received 
during the period Feb. 1 to April 30, 19i1. 
I. QUALITY ANALYSIS 
76 Defects in Samples 
= 
28,1 % Defective 
270 Total Sample 
28 11 % Defective X 1 Rejected Lots (less deviated)= 516?% 5 Total Lots 
108 
Your Vendor Quality Rating is: _Above Average ____ Below Average 
....x_ Average ____ Unsatisf'acto~ 
~I. PERFORMANCE RATING 
2 Orders Delivered on Time = 100 % 5 Total Orders 
Your Vendor Performance Rating is: I At.ove Average Below Average 
-- -
__ Average __ Unsatisfacto:cy 
. . . . . . We bel~eve that l.t l.S to your mterest, and to ours, to :m.a.J.Iltam 
a high quality and performance level. 
Very truly yours, 
THE SMITH ELECTRIC COMPANY 
~ .. flr1~ Ja H. JoU 
Quality Manager 
Exhibit N Certificate of Compliance For mat 109 
~alem, Massachusetts 
CERTIFICATE OF COMPLIANCE 
STATE OF COMPANY NAME & ADDRESS 
TOWN OF DATE 
hereby certifies that all 
materials used in the manufacture of parts called for on Purchase Orders received by us from 
Purchase Order Number 
specifications and requirements of 
Company Name 
for Contract Number 
comply with the material and/or manufacturing j Applicable Govt. Spec•. 
also certifies that the finished parts 
are manufaCtured in strict accordance with the drawings or specifications called for on the orders for these 
parts that are current on the date on which the order was placed; and that test and analysis reports are 
filed and available on request. 
further certifies that on 
Company Name 
future orders that may be received by us for the subject contract, all materials and parts called for will be 
strictly in accordance with current specifications or drawings governing the parts on "the date on which 
the order is placed. 
Our Job No.: 
Parts 
COMPANY NAME 
Title 
Sworn and subscribed to before me on 
this . day of 19 Witness Date 
Notary Public 
Witness Date 
DC-55-1 Revised 
I I I ROUTED BY I DATE - I LC I CHG 
OPER. NO. ADJUST SCRAP WEIGHT BY "'o WASTE TOTAL STD. COST _l 
MATERIALS MATERIAL OR QTY. DESCRIPTION LENGTH GR. WT. MAT'L. COST FIN. WT. SCR. WT. SCRAP RECOVERY N% HANDLING lsi PART NUMBER 100 100 COST 100 JOO • 100 PRICE 100 100 
NO. FIN. PCS. I fT3 
~ 
FIN. WT., #I fT3 
RANDOM POURING 
HAND STACKING : 
. ·. 
RACKING 
SHOP BOX FIN. LENGTH 
SHELF BOX C. 0. WIDTH 
RACK NO. FACE WIDTH 
AM'T OF STOCK TOTAL . 
THIS ORDER 
S. U. & S. E. 
ADJ. TOT. TOTAL MAT'L or PARTS 
START HRS. s. u. DATE QTY. INSP. COST OP. 
TOOLS I G_AGES PROD. STD. HR. DATE LOAD HRS. COMP. ACC. BY SEQ. CENTER NO. OPERATION NAME MACHINE ~ ---roo- L & 8 
... ~ .. 
<. 
' 
~ .. ' '''? 
. " 
·~ ""'-
... 
." ·' 
,, 
·''" 
.. 
.. . -·~· -' '-J ··~_.l 
<' 
~ . -· ... 
.. 
-. x .. 
K 
o' 
" 
.. 
cT 
_Q_ 
. ' 
" ' ''· 
: 
' 
t-J 
0 
. TOTAL L & B I 
SM 28- 50M -3-60 
Exhibit P 
F~nal Inspection Certificate of Compliance 
CERTIFICATE OF CO~~LIANCE 
Material and/or parts furnished on this order 
have been manufactured i n accordance with all 
applicable instructions and specifications . 
Physical and chemical data pertaining to this 
order are available for inspection in accord-
ance with MIL- - 5923 and MIL- C- 5015 . 
(Latest revisions) 
SMI TH ELEC ·rR C C OII/IP ANY 
Supervisor, Final Inspection 
Exhibit Q 
Certificate for "Shippi ng Without Presence" 
Company 
I n spec tor ' s 
Stamp 
i 
r----------------------------------------------------~ 
Govern-
ment 
Inspector ' s 
Stamp 
I· 
·'F. 
HARRY B . HOWfu~D, A. F •• C. R. 
.,'\ 
·~ 
111 
SAMPLING SCHEDULE 
_:_QUALIFICATION SAMPLES• . DATE• 
- ---
llOL 
TESTS I a 6 ' 8 fi 16 26 7 !1'0 15 25 -5 ¥J 
·' 
t 
·' 100% 100% 100% 100% 100% 100% 100% 
t<-
Testing 1 00% 
I Cost Lot Sa.moliruz 
.65 100% 100% 100% 100% 100% 25 
Testing 100% 
_9ost Lot Sampling 
1.0 100% 100% 100% 100% 15 15 
Testing 1 00% 
Cost Lot Samp[ng 
1.5 100% 10()% 100% 10 10 10 
Testing 1 00% 
Cost Lot Sampliluc 
2.5 100% 100% 7 7 7 7 
-
Testing 100% 
Cost Lot SamPling 
4.0 100% 5 5 5 5 5 
Testing 1 OO% I. Cost Lot Sampling 
I 
_Total Testing Cost per Lot Size: I 
100% 
M:>t Sampling 
Im SIZE 
~ "66 111 .1§.1 lQ1 11'0 18o 300 500 
100% 100% 100% 100% 100~ 
25 25 25 25 75 
15 15 15 50 50 
10 10 35 35 50 
10 25 25 35 50 
' 
15 15 25 35 50 
501. ~ 800 1300 
100% 100% 
75 t10 
75 110 
75 110 
75 110 
75 110 
! ________ .,. 
~ 
..... 
o' 
..... 
. ct" 
!:d 
(/) 
0 
P' (,1) 
p.. p 
1-' 
(,1) 
......, 
0 
~ 
"'d 
~ 
0 
i 
8 
(D 
co 
rt 
co 
1-' 
1-' 
1\) 
: 'l'itle 
To 
KA'l'ERIALS & PROCESSES LABORATORY 
TEST REPORT 10. --
DA~-------------
REPORT ON GROUPS A, B .AND C • ACCEPTANCE TESTS PERFORMED 
ON 
CAnON ELECTRICAL O<Ml!CTORS 
SUPPLIED ON CONVAIR PURCHASE ORDER NO. ----
CERTIFICATlOI 
C<IO'RISIJIG UYr NO. ---
l'OR 
COlfVAill 
A DIVISI<Jl OF GENERAL JJ!HAMICS OORPORATION 
POMOWA, CALD'ORNIA 
1],3 
'nle Cmmon Connectors listed on page 2 h&Ye 11et the requireaentl ot the 
Group A, Clroo.p B and Group C Acceptance alld Pertoi'IWlce 'l'e•tl u 
specified herein ·and u oo.tlined in CODTair Specification OS7332C. 
Prepared byl -------
Checked b71 --------
Apprand Byt ---------
1 of 
, ..... -l"f"l' 
DESCRIPTION OF IJJT 10. ----
COIVAIR Im l C.ANN(J( l I I ._. I P.O. 110. wo. PART NO. I 
! 
I 
I 
I 
! 
i 
I 
I 
( 
I 
i 
I 
I 
! 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
! 
I 
I 
l 
: 
i 
I 
BOORD 
CONVAIR 
PART NO. 
I 
' 
; 
I 
i 
I 
I 
. 
I 
I 
I 
'l'O!'ALS 
TEST REPORl' 'NO. 
PAGE 2 
DATE I 
10. NUMBER TES'l'ED 
SHIPPED GROUP 
A B c 
I I I 
I I 
l 
I 
a 
! 
I I 
i ! 
lJ4 
I 
I 
I 
I 
I 
I 
I 
I 
I 
TEST RIPOR'f !10. 
PAG! 3 '115 
IDapeCted to Coan:t. OS73)2C. 
Identification ot pu-ta •hiPJJeda P.O.Io. ---- Ita Ro. ----
Id•titicatioa ot parte tested • ----------------
Iupect1on at •1•• ------------ For Oroup A &: B !este. 
I OROUP A 
Sapli.nc Plm, Subcroup I, Imtpect1oc Lrtel 
No. Tested • 
-------
'!'eat Parynpb 
Vinal & Mech. Inepecti~ (Major) Acceptance Qulit7 Leftl 1,0! 
Visual & Mech. Iuplct1on Acceptance Quality Level 1.0! 
Sn-er1 t7 lcmul Bo.Deteotivea. ___ • 
See Ilwpectim Report ot *' attached. 
V1n.al & ~h. InspeetiOD (JfiDor) Aceept·able Qo.ality 4.0! Snar1tT. loraal 
Viaual. & Mech. Inapectioo No. ot Detect1TH • 
See Iupeet1on Report ot 9 at~d • 
... 
SUbgroup II, Iupect1on Level l.Q! &mtr1tT lol'llal lo. Te•tecl 
-· 
T••t Parayram lfo. ot DetectiTe8 
4.6.) Insulation Reeietance 
II GROUP B 
SapliDg Plan, t.Tel L7 SeYeritT lomal lo. Tested 
lo. DetectiYe8 
It • Exhibit T 
RADJ:ATJ:ON',, J:N'C. 
MELBOURNE, FLORIDA 
TO: SALES MANAGER 
QUALITY CONTROL MANAGER 
THE MATERIAL COVERED BY THE ACCOMPANYING PURCHASE ORDER IS INTENDED 
FOR USE ON: 
THE MINUTEMAN AIR FORCE BALLISTIC MISSILE PROGRAM. 
THE URGENCY AND CRITICAL NATURE OF THIS PROGRAM TO THE DEFENSE OF 
OUR COUNTRY CANNOT BE OVEREMPHASIZED. THE FOLLOWING SPECIFIC 
NOTATIONS SHOULD BE OBSERVED: 
DELIVERY 
ADHERE TO THE DELIVERY SCHEDULE. 
NOTIFY US AT ONCE IF DELIVERY IS THREATENED FOR ANY REASON. 
RELIABILITY 
UTILIZE MAXIMUM QUALITY CONTROL TO ALL OF THE REQUIREMENTS OF OUR 
PURCHASE ORDER. lO<J>/o COMPLIANCE OF EVERY ITEM WITH EVERY REQUIREMENT 
IS EXPECTED. 
ALL MATERIAL IS SUBJECT TO lO<J>/o INSPECTION ON RECEIPT. LOTS ARE SUBJECT 
TO REJECTION IF DISCREPANCIES ARE FOUND IN SAMPLES DRAWN THEREFROM. 
DELAYS DUE TO DISCREPANT MATERIAL CANNOT BE TOLERATED. 
THANK YOU FOR YOUR CONTINUED COOPERATION. 
YOURS VERY TRULY, 
RADIATION, INC. 
J HN H. HARBIDGE 
DIRECTOR- MATERIALS 
ll6 
Exhibit u 117 
CHECK LIST NO. 100 QUESTIONNAIRE 
.s que.stionnaire is intended to explore in more de- NOT 
. those functions listed on the check list, as an jYES PARTIAL NO APPLI 
in determining a more realistic rating. CABLE 
' . Administrative Inspection Control. 
Inspection Personnel. 
A. Qualification Standards. 
(1) Are the inspectors qualified through 
either experience or training? 
(2) Does the contractor have qualified 
supervisory inspection personnel? 
B. Training Policy. 
( 1) Are there written standard practices i I I governing the training of personnel? 
(2) Is basic inspection training performed? 
(3) Are training records a..'"'ld efficiency 
ratings maintained? 
(4) Is necessary specialized training 1 I 
given prior to placing inspectors on 
! 
specialized jobs such as welding, fire 
control, electronic testing, etc. 
Drawing Controls. 
( 1) Are latest applicable drawings dis- I 
tributed in a controlled manner to 
as sure availability at the time and 
place of inspection? 
( 2) Is there adequate control of distribution 
and replacement of drawings to assure 
removal of obsolete information from 
production use? 
(3) Are controls in effect to prevent use of 
drawings bearing penciled notation 
changes by production and/ or inspection 
personnel? 
(4) Are drawings which are illegible due to 
wear, grease, dirt, etc. replaced as 
required? I 
Engineering Change Order Controls. . 
·' "' (1) Are there written controls for keepmg 
the engineering change orders current? 
(2) Are the engineering change orders 
located for ready reference by contrac-
tor· cr Governrnent insPector? 
F1e;. 221 
118 
NOT 
~ES PARTIAL NO APPLI-
CABLE 
Administrative Inspection Control (cant d.) 
(3) Does the contractor p:rocess all 
changes in such a manner as to 
assure accomplishment of the change 
on the affected article at the specified 
effective point? 
.. 
... _ ... 
(4) Are all changes cleared through the 
Government inspector? 
Indexing Procedures. 
( 1) Does the contractor's system of 
indexing assure that only active 
instructions are filed and provide 
for storage and disposition of in-
active instructions? 
(2) Does the contractor furnish copies of 
the procedures and index to the Govern.-
men.t in.spector? 
Subcontracts and Purchase Orders. 
(1) Is the Sub-contractor provided with all 
applicable drawings, specifications, 
and other engineering and inspection 
data? 
(2) Are Sub-contractor inspection require-
ments noted in the sub-contract or 
purchase order? 
(3) When source inspection is required 
does the sub-co:r.:tract or purchase . 
order contain a clause substantially as 
follows: "Government source inspection 
of supplies on this order is required 
prior to shipment from your plant. II 
(4) Are all data necessary for the preparatioil 
of shipping documents included in sub-
contracts or purchase orders when 
provision is made for direct shipment to 
Oovernment activities? 
(5) Are sub-contracts and purchase orders 
referred to the Government inspector for· 
review and approval of the requirement 
for source inspection? 
(6) Are salvage controls for sub-con~_ractors 
written·? 
(7) Are sub~contractor salvage procedures 
approved by Government inspector? 
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NOT 
~ES PARTIAL NO APPLI-
CABLE 
) . Administrative Inspection Control (cont'd.) 
(~) Does contractor maintain adequate 
records of sub- contractor inspection? 
Processing Inspection Instructions. 
{1) Has the contractor prepared inspection 
instructions, routing cards, process 
sheets, test methods, etc. ? 
(2) Have the drawings and specifications 
been analyzed to determine amount 
and type of inspection and test 
required? 
(3) Do the instructions provide, coverage 
of characteristics to be inspected, lot 
size, sample size, acceptance and 
rejection criteria, gage info:rmation, 
and establishing acceptable quality 
levels? 
(4) Are the instructions being coordinated 
with Government inspector? j 
I (5) Is there a method of making changes in 
the inspection instructions (due to F. C. 
0. IS, etc.)? 
(6) Are instructions available to all inspeC-
tion personnel? 
(7) Are instructions fully understood and 
properly used? 
(8) Do the instructions provide for adequate 
feedback of information to managementf 
.__ ...... -
Separation of Inspection and Production Operations. 
(1) Is the inspection organization an indepen-
dent fw1c:tion, distinctly separate from 
the engineering and manufacturing depart-
ments? 
(2) Do the separate organizations cooperate 
in controlling the quality of item produced? 
(3) Is the inspection organization sufficiently 
independent of production to have full 
authority to accept or reject? 
. Control of Material Flow . 
. (1) Does the system assure that only material 
that has been inspected and found accept-
able is used in subsequent operations? 
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NOT 
~ES PARTIAL NO APPLI-
CABLE 
Administrative Inspection Control (cont'd.) 
(2) Are holding areas ~roperly maintained? 
; 
' (3) Are rejected lots segregated pending 
further inspection or other action? '~ 
(4) Is there an adequate system for indicat-
ing the inspection status of parts? 
(5) Do the emplnyees cooperate in the I 
proper handling and storage of 
material? 
(6) Is there an approved procedure for 
the identification and disposition 
of scrap? 
( 7) Is there an approved procedure for 
accomplishing repairs? 
(8) Does contractor maintain accurattl and 
adequate records on material flow? 
(9) Can the material be identified with the 
records? 
Statistical Methods. 
(1) Do inspection (Quality Control) personnel 
have a basic understanding of the prin-
ciples of statistical methods? 
(2) Are the statistical methods applied so as 
to provide means of keeping manufactur~ 
processes under control, to give warning 
of any changes from their ordinary pat-
terns of the fluctuation, and to aid in 
identifying the causes of such changes? 
(3) Are control charts posted at machines? 
(4) Are machine operators quality minded 
and do they use control charts to help 
regulate processes? 
(5) Are items selected in such a manner as 
to as sure an unbiased sample? 
(6) Are all personnel fully familiar with the 
technical aspects of the product or 
process? 
(7) Are provisions made to collect sufficient 
data? 
(8) Are statistical techniques used in 
analyzing the data? 
·---~-
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NOT 
YES, PARTIAL NO APPLI-
CABLE 
'· Adm1n1strat1ve Inspection Control (cont'd) 
{9) Is reduced and tightened inspection 
properly used? 
( 1 0) Are accurate and adequate records 
maintained? 
Forms, Charts and Records. 
(l) Does the contractor specify who is 
to record the results of inspection 
and t~st? 
{2) Does the contractor specify the forms 
an.d records to be used and instructions 
for. completing them? 
(3~ Does the contractor provide for proper 
distribution of records to -various 
departments'] 
(4) Does the contractor provide proper 
filing of active records and stli>rage 
and disposition of inactive records? 
(5) Are forms, charts and records readily 
available to Government and Contractor 
inspection personnel? 
Non- Conforming Material. I 
(1) Does contractor have written deviation 
controls? 
(2) Does contractor have a designated 
I 
salvage area? 
p) Is movement and central of salvage 
material under surviellance of 
Government Inspector? 
(4) Is there a discrepant material review 
board? 
(5) Are the:re written scrap disposito:n 
procedures? 
(6) Are repair procedures written and 
approved by Engineering? 
(7) Are records kept of reworked matLt 
(8) Are records kept .of repaired matl? 
(9) Are records kept of scrap disp2 
. Inspection Organ.ization • 
(1) Are the duties of inspection personnel 
clearly defined (job descriptions)? 
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NOT 
YES PARTIAL NO APPLI-
CABLE 
Administrative Inspection Control (cont'd.) 
(2) Is the organization chart adequate 
(including number of personnel and 
line of authority)? 
(3} Does each inspection employee have a 
clear understanding of his duties and 
responsibilities? 
(4) Is there sufficient inspection personnel 
to assure control of quality? 
(5) Is there proper proportion of super-
visors inspection specialists, and line 
inspectors. 
(6) Is there an organized method of. distribu-: 
tion of effort between inspection and 
administrative duties? 
......... 
( 7) Is there a realistic allocation of inspec-
tion effort being made to adjust for 
conditions of over or under control? 
(8) Are the job break downs clearly design-
ated for each inspection stati_on and 
department? 
Mat,erial Handling. 
( 1) Is material properly handled and stored 
to prevent damage, corrosion or 
contamination? 
(2) Are adequate precautions taken to pre.-
vent the occurence of any changes after 
final inspection? 
(3) Is descrepant material diverted from 
normal inspection channels? 
(4) Are provisions made for prom~t hand-
ling of deviating, scrap, rework and 
salvage material? 
(5) Is Government-furnished material ade-
quately inspected by the contractor to 
determine storage deterioration and/ or 
shipping damage? 
( 6) Is there full compliance with good car 
loading prac~ices, techniques, carriers, -
rules and regUlations? 
(7) Are special precautions taken in the 
storage and handling of spare parts? 
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I 
NOT 
!YES PARTIAL NO APPLI-
-
CABLE 
Administrative Inspection Control (con.t 1d.) 
Ins,eection Status. 
(1) Is there an adequate description 
of procedures for maintaining 
records of inspection and tests 
performed. (Including process 
control records if used as ac-
ceptance devices)? 
(2) Is material properly identified as 
discrepant when first found? 
(3) Are test reports or certificates 
attesting to physical and chemical 
properties of incoming raw material 
available? 
(4) Are mill records and test reports on 
raw material identifiable with incomi~ 
material? 
(5) Are parts, components and assem-
blies identified as to inspection status 
accepted, rejected, or withheld for 
material review baaEd action)? 
( 6) Are the necessary tags, labels, travelers ' I 
or other media showing status of inspec-
tion in proper place, legible, and accurate? 
(7) Are process stamps being used as required 
by applicable specifications? 
Qualified Products List. 
(1) Is a qualified products list available? 
{2) Does contractor have a procedure for 
processing items received on Q. P. L. 
listings? 
Reference Library. 
1. Are necessary specifications available? 
2. Are pertinent technical manuals available? 
3. Are pertinent supply manuals avajlable? 
4. Are pertinent SML 1s available? 
5. Are pertinent inspection manuals available? 
6. Are pertinent Mil~tary Standards available? 
CHECK LIST NO. 20/)QUESTIONNAIRE 
IJ 
:; questionnaire is intended to explore in more detail NOT 
:e functions listed on the check list, as an aid in YES PARTIAL NO APPLI 
:rmining a more realistic rating. CABLE 
' 
Receiving Inspection 
Type and Amount of lns;eection 
a. Are inspection plans available and used? 
b. Have plans received Government 
approval? 
c. Is amount of inspection planned and controlled? 
d. Are inspection standards available and 
adequate? 
e. Are all required characteristics being 
inspected? 
Inspection of Government Furnished Material 
a. Does contractor examine the material when 
received for completeness and identity? 
' b. Does contractor examine the material when c 
received to detect damage in transit? 
c. Does contractor provide for periodic inspec ~ 
tion and precautions to guard against damage 
and deterioration during handling and storage? 
d. Does contractor accomplish functional testing 
as required by specifications? 
e. Does contractor maintain suitable records of 
the above inspection? 
Use of Contractual Documents for Sub -Contracted 
Items 
a. Has prime contractor provided the sub -contrac-
tor with all applicable drawings, specifications 
and other engineering and ins_p_ection data? 
b. Does contractor have procedure for handling 
Government source inspected items? 
c. Does contractor. accept material on basis of 
certification by sub -contractor? 
d. Does prime contractor require sub-contractor 
to maintain satisfactory quality control system? 
Use of Records and Tests Performed at Prime 
Contractors Plant 
a. Are the contractor 1 s testing laboratories 
equipped to conduct accurate chemical 
analyses and physical tests of materials? 
b. Are the contractors records adequate and 
available as needed? 
1 
12.5 
NOT 
; : YES PARTIAL NO APPLI-
CABLE 
Use of Records and Tests Performed at SufEliers 
Plant and/or Commercial Test Facilities 
a. Does contractor run periodic verification tests 
on suppliers ntaterial? 
b. Do the suppliers records show melt, heat lot; 
--
etc.? 
c. Do the suppliers records show actual detail 
results and not merely state that the proper-
ties were found to be within specification 
limits? 
d. Have the commercial or suppliers test facili-
ties been Government approved? 
e. Are test reports or certificates adequately 
reviewed by qualified contractor personnel? 
Inseection and/or Test Identification of all Material 
Prior to Release 
a. Is inspection adequately conducted on all 
material prior to release to production or stock? 
b. Does the system assure that only OK tagged 
material is released to production or stock? 
c. Are routing cards properly accomplished? 
d. Are partially inspected items properly identi-
fied? 
e. Is all material properly identified as OK for 
stock, reject, rework or scrap? 
Control of Type and Amount of Inspection Eg,uiement 
a'nd Gages . 
a. Are gages available and properly controlled and 
maintained? 
b. Are production items in use as gages? 
c. Is the amount of inspection equipment adequate 
for the inspection j.ob? 
d. Is standard measuring equipment available and 
properly maintained and controlled? (Contractor 
owned, personnel owned) 
Use of Certified Gases for Checkins Characteristics 
that Affect Interchangeability 
a Does contractor use certified g:ag:es as reauired? 
b. Have the contractor's gages been approved by 
Government checkers? 
c. Does contractor perform random selection 
interchangeability tests? r 
,l?h 
NOT 
~ES PARTIAL NO APPLI-
CABLE 
. Receiving Inspection (cont 1d.) 
Periodic Inspection and Calibration of lnseection 
Equipment 
a. Has contractor 1 s gage laboratory been apprcwed 
by Government? 
b. Is equipment inspected and calibrated at 
specified intervals? 
c. Is equipment promptly modified to conform to 
latest specification or engineering change? 
d. Does contractor maintain records of inspec-
tion and calibration? 
Identification of Test Reports and/or Certificates 
with Incoming Material 
a. Does contractor have satisfactory system of 
rC\W material identification and control of 
raw material? 
b. Can the test reports or certificates be identi-
fied with incoming material? 
.• 
Identification and Segregation of Incoming Material 
a. Is material properly segregated pending 
acceotance bv insPection? 
b. Are finished parts and components kept 
separate from raw material, castings and 
forgings? 
c. Is all incoming material clearly marked as to 
part, name, part number, serial number, lot 
number, etc. ? 
Rating System on Suppliers Quality 
a. Does contractor maintain vendor rating 
svstem? 
b. Does contractor maintain vendor history file? 
c. Does contractor receive vendor quality report 
with each shipment? 
d. Does contractor conduct inspection of vendor 
product for verification of quality report? 
Storage Facilities and/ or Approved Holding Areas 
a. Have storage facilities and/or approved 
holding areas received Government approval? 
b. Are inspections of material frequent enough 
to prevent deterioration? 
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NOT 
YES PARTIAL NO APPLI-
CABLE. 
• 
Receiving Inspection 
c. Is all stock rotated to assure that oldest 
material is used first? 
Segregation and Disposition of Rejected Material 
a. If material properly identified as discrepant 
when first found? 
b. Is discrepant material diverted from normal 
ins_pection channels? 
c. Are de£ects correctly and sufficiently des-
l'l"ihP.c1? 
d. Does contractor maintain proper follow-up 
of conditions requiring correction? 
Use of Suppliers Inspection Controls? 
a. Does contractor use suppliers records to 
reduce amount of receiving inspection? 
Special Targeting and/or Qualification Fixtures 
a. Does contractor use optical gages set up for 
checking alignment, locating paints, etc.? 
Application of Statistical Methods 
a. Does the inspection personnel have a basic 
understanding of statistical methods? 
b. Are items selected in such a manner as to 
assure an unbiased sample? 
c. Are p.rovisions made to c.ollect sufficient 
data?, 
d. Are AQL's sufficiently tight to give adequate 
protection? 
e. Are. .. statistical techniques used in analyzing 
test data? 
' 
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CHECK LIST NO. 300 QUESTIONNAIRE 
··---
; questionnaire is intended to explore in more detail NOT 
e functions listed on the check list, as an aid in YES PARTIAL NO APPLI-
rmining a more realistic rating. C,A.BLE 
Machining Operations. 
T}:pe and amount of Inspection. 
a. Are insoection olans available and used? 
b. Have plans received Government approval? 
c. Is amount of inspection planned and controlled? 
d. Are inspection standards available and ade,-
quate? 
e. Are all required characteristics being 
inspected? 
Location of Inspection Stations: 
a. Is there an adequate number of inspection 
stations? 
b. Are stations located so as to as·sure maximum 
control of quality? 
c. Is there ample work space for inspection per-
sonnel of each station? ~..._.,~ .... _ .. ____ .... 
d. Is there adequate ins'Pe"ction equipment at 
each station? 
e. Is there proper storage space for equipment? 
Use of Latest Drawin~s, Specifications and 
Ensineering Ch.a.n~e Orders: 
a. Does contractor maintain a file of latest 
applicable drawings, specifications and 
Ene:ineerine: chane:es? 
b. Does the system assure removal of obsolete 
information? 
c. Are all drawings replaced which are illegi~le 
due to wear, grease, dirt, etc. ? 
d. Are engineering changes accomplished at the 
time and place indicated? 
Trpe and Amount of Inspection Es,uipment and Gages: 
a. Are gages available and properly controlled 
and maintained? 
b. Are production items in use as gages? 
c. Is the amount of inspection equipment adequate 
for the inspection job? 
d. Is standard measuring equipment available and 
properly maintained and controlled. (Contractors 
owned, personnel owned) 
-
Use of Certified Ga~es for Checkin~ Characteristic 
that Affect Interchangeability? 
a. Does contractor use certified gages as 
required? 
---
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NOT 
YES PARTIAL NO APPLI 
CABLE 
. Machining Operations (cont'd.) 
b. Have the contractor's gages been approved by 
Government checkers? 
c. Does contractor perform random selection 
interchangeability tests? 
Periodic Inspection and Calibration of Gages and 
Te.s.t Equipment: 
a. ~s contractor's gage laboratory been approved 
bv Government? 
b. Is equipment inspected and calibrated at 
specified intervals ? 
c. Is- equipment promptly modifi~d to conform to 
latest specification or engineering chanf!e? 
d. Does contractor maintain records of inspection 
and calibration? 
- -Fir-st Piece In-spection: 
a.-- Does' contractor perform adequate first piece 
inspection? 
. 
b. Is Government in-spector notified as to time 
and place of first piece inspection? 
c. Dees Govermnent -surviellanee inspection agree 
with contractor-s first pi-eee in-spection? 
d. Are late-st dr-a-wiag-s, -specifications and other 
--engine-erine; data available and properly used? 
e,. Is inape ction complete-, c~ve-ring- all ch.arac-
teristics shown in drawina:s, ECO's etc. ? 
-Performance of additional First Piece Ins-pection: 
a. Does contractor perform first piece inspection 
after any change- in--m.a.~facttkr-iag--p-P-Gee.s.a.-? 
h. 
U-s-e of Inspection R~eo-rds to Assu~e Qualiti Throush-
out all Machinins Operation-s: 
a. Does t-he contractor use X and R Charts, c 
charts P charts etc.? 
b. Are control charts post~d at machines? 
c. Are machin:e operators quality minded and 
=~~ si~!ilire to re,&!!la~e _processes? 
d. Are charts properly interpreted for corrective 
action? 
-e. Are the record-s app-lied so a-s t-o pr-ovide means 
o£ -keeping tnanufaeturing proees-ee-s under 
control, to give-warning or any changes from 
their ordinary patterns of fluctuation, and to 
aid in iden;tifying the causes of such changes? 
f. Are in proc-ess records used to reduce the 
amount of final inspection? 
130 
NOT 
r,fES PARTIAL NO APPLI 
CABLE 
Movement and Identification of Material In-Process: 
a. Are routing instructions clearly stated? 
b. Are routing tags properly accomplished and 
affixed to material? 
c. Is material properly identified as to the 
stage of completion? 
d. Is all incoming material correctly tagged? 
Identification, Sesresation, and Disposition of 
Non-Conformins or Rejected Material: 
a. Is material properly identified as discrepant 
when first found? 
b •. Is discrepant material diverted from normal 
inspection channels ? 
c. Are defects correctly and sufficiently 
described? 
d. lJoes contractor maintain proper follow-up of 
conditions requiring l:orrection? 
e .. Does contractor have instructions for repairing 
and reworking non- conforming material? 
Periodic Inspection of Jigs and Fixtures Used as a 
Media of Inspection: 
a. Are jigs and fixtures initially inspected for 
accuracy, or proven, prior to release for 
production use? 
b. Are jigs and fixtures·..reinspected for accuracy 
or _Qroven, at established intervals? 
c. Is all worn, faulty, or inaccurate equipment 
removed from the system, or repaired 
immediately? 
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CHECK LIST NO. 400 QUESTIONNAIRE 
This questionnaire is intended to explore in more de- YES PARTIAL NO NOT 
tail those functions listed on the check list, as an aid APPLI-
in determining a more realistic rating. CABLE 
" 
400. Special Processes 
...,.,._. 
1. Welding: 
A. Type and amount of inspection. 
( 1) Are contractor's welding procedures ap-
n,.nvPn? 
(2) Are welding operators fully qualified? 
(3) Is welding equipment properly certified? 
(4) Has weldmg schedule been establlshed r 
(5) Is control maintained over out-of-posi-
tion weldine: ? 
(6) Are cleaning procedures adequate? 
(7) Are machines properly set in production? 
(8) Are approved electrodes used? 
(9) Are electrodes of two or more types 
properly segregated? 
(10) Are approved repair procedures used? 
( 11) Are physical and metalurgical tests made 
at required intervals? 
--(12) Does the contractor perform adequate 
in-process and final inspection? 
(13) Are adequate acceptance and rejection 
criteria used? 
-· ( 14) Is requalification properly accomplished? 
B. Maintenance of records. ~-----
~ (1) Are operators quality minded and ha.ve 
---
g~sire tQ rsa:;J.\lit~ :erocess z 
··~ (2) Are records applied so as .to provide 
means of keeping manufacturing processes 
under control, to give warning of any '. 
' 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying the 
~a.:u.ae gf la:U.&h s;bi,,naes? 
---(3) Are in-process records used to reduce the 
amount of final inspection? 
-· -(4) Are records reviewed by management and 
corrective action instituted? 
c. Identification, 
) 
segreiation and C1ispos1t1on 
of non-conformins or reJected mater.ial. 
(1) ls material properly identified as dis-
crepant when first found? 
--
400. Special Processes (cont 1d) 
(2) Is discrepant material diverted from nor-
mal insnPc:tion channels? 
(3) Are defects correctly and sufficiently de-
scribed? 
(4) Does contractor maintain proper follow-up 
of conditions requiring correction? 
( 5) Does contractor have instructions for re-
pairing and reworking non- conforming 
material? 
2. Protective Finish: 
A. Type and amcront of inspection. 
( 1} Are inspection and testing instructions 
available? 
(2) Does the contractor have qualified per-
sonnel for accomplishing the protective 
finish operations and performing the in-
soections and tests? 
(3) Is the equipment (plating tanks, ba~~reld, 
power supplied, etc. ) adequate in proper 
operating condition and appear to be well 
maintained? 
(4) Has the procedure and equipment for ap-
olvinll orotective finish been approved? 
(5) Are the inspection and testing facilities 
adequate? 
(6) Has the contractor developed adequate in-
process controls for the protective 
finish process? 
(7) Are salt spray, thickness, adherence, and 
other applicable tests performed regularly 
as required by specifications? 
(8) Are the parts given proper treatment 
after the erotective finish process? 
B. Maintenance of records. 
(1) Are operators quality minded and have desire 
to reszulate process? 
(2) Are records applied so as to provide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying the 
cause of such changes? 
!YES PARTIAL NO I 
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;2.. 
NOT 
APPLI-
CABLE. 
·~ 
.. -···---
400. Special Processes (cont'dl 
(3) Does contractor maintain control over 
raw material (metals, molding sa:n4, part-
in~ com;eound, cores, wax and dip coats)? 
(4) Are the melting furnaces periodi¢aUy 
checked for heat control? 
(5} Are physical and metallurgical tests made 
at required intervals.? 
(6) Has the contractor developed adequate 
in-process controls? 
(7) Are adequate acceptance and rejection 
criteria used? 
(8) Is the plating process (when applicable) 
adequately controlled? 
B. Maintenance of records. 
( 1} Are operators quality minded and ~ ve 
desire to regulate process? 
(2) Are records applied so as to prqvide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying 
the cause of such chan2es? 
(3) Are in-process records used to reduce the 
amount of final insnection? 
(4) Are records reviewed by management and 
corrective action instituted? 
c. Identification, segregation and diseosition 
of non-confor~i~i:· O:t:' rejected material. 
(1) Is material properly idenfified as dis-
creoant when first found? 
(Z) Is discrepant. material diverted from nor-
mal inso~ction channels? 
(3) Are defects correctly and sufficiently 
described? 
- (41 Does contractor maintain proper follow-
up of conditions requiring correction? 
(5) Does contractor have instructions for 
repairing and reworking non-conforming 
material:? 
tyEs PARTIAL NO 
.· ·- .. -· 
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NOT 
APPLI-
CABLE 
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YES PARTIAL NO NOT 
t 
AP:PLI-
CABLE 
400. Soecial P:rocesses (cont'd) 
(3) Are in-process records used to reduce the 
amount of final inspection? 
(4) Are records reviewed by management and 
corrective action instituted? 
c. Identification, segregation and disposition 
of non- conforming or rejected material 
(1) Is material p:roperly identified as dis-
crenant when first found? 
(2) Is discrepant material diverted from nor-
mal inspection channels ? 
(3) Are defects correctly and sufficiently de-
scribed? 
(4) Does contractor maintain proper follow-up 
of conditions requ,iring correction? 
( 5) Does contractor have instructions for re-
pairing and reworking non- conforming 
material? 
3. Heat Treatment: 
A. Type and amount of inspection. 
(1) Are adequate treating and testing in-
structions readily available to operating 
personnel? 
--· (2) Do operating personnel fully understand 
and practice the instructions? 
(3) Is the chemical analysis for the .material 
I 
being heat treated readily available to 
the operating personnel? 
(4) Are all co:ctr.actual documents containing 
heat"':reat requirements readily available 
to operating personnel? 
(5) Is heat treatmg equ1pment m proper op-
erating condition and well maintained? 
(6) Is control equipment adequate? 
(7) Are temperature controls penpa1cauy 
calibrated? 
(8) Is quenching medium adequate and ~eriod-
icall y checked? 
(9) Is material heat treated at correct ,_ . .. 
temperature? 
-
-·-~-- -- --- -
YES PARTIAL NO NOT 
APPLI-. 
CABLE 
400. Seecial Processes (cont'd) 
(1 0) Are temperature uniformity tests of 
furnace conducted periodically? 
(11) Are there written acceptance and re-
jection criteria in use? 
·-(12} Does contractor perform adequate inspec-
tion and tests to keep process in control? 
B. Maintenance of Records. 
(1) Are operators quality minded and have 
desire to regulate process? 
(2) Are records applied so as to provide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying 
the cause of such changes? 
(3) Are ~n-process records used to reduce the 
amount of final inspection? 
(4) Are records reviewed by management and 
corrective action instituted? I 
c. Identification, segregation and disposition I 
of non-conforming or rejected material. i 
(1) Is material properly identified as dis-
' crepant when first found? (2) Is discrepant material diverted from nor-
mal inspection channels? 
(3) Are defects correctly and sufficiently 
de~cribed? 
(4) Does contractor maintain proper follow-up 
of conditions requiring correction? 
( 5) Does contractor have instructions for 
repairing and reworking non-conforming 
material? 
4. Forgings: 
A. Txee and amount of inseection. 
(1) Is first piece inspection accomplished 
prior to releasing machine for produc-
tion? 
(2) Are size and shape of stock carefully 
chosen to assure proper grain flow? 
(3) Are furnaces capable of being regulated 
to assure the correct forging temper-
ature for each metal? 
400. Special Processes (cont 1d) 
(4) Are billets re}\eated as necessary to 
maintain correct forging :temperature? 
(5) Are cleaning procedures adequate? 
(6) Are heat treating and testing instruct-
ions adequate ? 
( 7) Has contractor developed adequate in-
process controls? 
B. Maintenance of records. 
{1) Are operators quality minded and have 
desire to regulate process? 
(2) Are records applied so as to provide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying 
the cause of such chamzes? 
(3) Are in-process records used to reduce 
the amount of final inspection? 
(4) Are records reviewed by management and 
corrective action instituted? 
c. Identification, segregation, and disposition 
of non-conforming or rejected material. 
( 1) Is material properly identified as dis-
crepant when first found? 
(2) Is discrepant material diverted fr.om nor-
mal inspection channels? 
(3) Are defects correctly and suHiciently 
described? 
(4) Does contractor maintain proper follow-up 
of conditions requiring correction. 
( 5) Does contractor have instructions for 
repairing and reworking non-conforming 
material? 
5. Castinss: 
A. Ti:fe and amount of ins:eection. 
(1) Are adequate inspection and testing in-
structions available? 
(2) Are there adequate inspection and test-
ing facilities? 
YES PARTIAL NO 
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' NOT 
APPLI-
CABLE 
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YES PARTIAL NO NOT 
APPLI-
CABLE 
400. Special Processes (cont 'd) 
6. Stamping and Forming: 
A. Type and amount of inspection. 
(l) Are adequate inspection and testing in-
structions available? 
{2) Are there adequate inspection and testing 
facilities ? 
(3) Has contractor setup standards for ac-
ceptance? 
(4) Is first piece inspection accomplished b~-
fore machine is released for production? 
B. Maintenance of records. 
(1) Are operators quality minded and have 
desire to regulate process? 
(2) Are records applied so as to provide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying the 
cause of such chanJZes? 
(3) Are records reviewed by Jnanagement and 
corrective action instituted? 
c. Identification, segregation and disposition 
of non-conforming or rejected material 
(1) Is material properly identified as dis-
crepant when first found? 
(2) Is discrepant material diverted from 
_u.ormal inspection channels? 
(3) A-re defects correctly and sufficiently 
described? 
(4) Does contractor maintain proper follow-
up of conditions requiring correction? 
(5) Does contractor have instructions for 
repairing and reworking non-conforming 
material? 
7. Molding: 
A. TXEe and amount of inspection. 
(I) Are ¢equate inspection and testing 
instruetions available? 
YES ~PARTIAL NO NOT 
APPLI-
CABLE 
.. 
4000 Sp"t::<:::al Processes (cont'd) 
(2) Are there adequate inspection and testing 
facilities? 
(3) Are physical and metallurgical tests made 
at required intervals? 
(4) Has contractor developed adequate in-
process controls? 
( 5) Are material handling methods adequate? 
( 6) Are adequate acceptance and rejection 
criteria used? 
(7) Does contractor maintain adequate con-
trols over raw materials (metals, sand, 
cores and dip coats)? 
B. Maintenance of records" 
(1) Are operators quality minded and have 
desire to regulate process? 
(2) Are records applied so as to provide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying 
the cause of Slch changes? 
(3) Are in-process records used to reduce 
the amount of final inspection? 
(4) Are records reviewed by mana~ement and 
corrective action instituted? 
Co Identification, segregation and dis;eosition 
of non-conforming or rejected materiaL 
(1) Is material properly identified as dis-
crepant when first found? 
(2) Is discrepant material diverted from 
normal inspection. channels? 
...... (3) Are defects correctly and sufficiently 
described? 
(4) Does contractor maintain proper follow-
up of conditions requiring correction? 
(5) Does contractor have instructions for ~-
repairing and reworking non- conforming 
material? 
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YES PARTIAL NO NOT 
APPLI-
CABLE 
400. Special Processes (cont'd) 
8. Shot Peening and Tumbling: 
A. Type and amount of inspection. 
(1) Are· adequate inspection and test instruc-
tions available? 
(2} Are there adequate inspection and testing 
facilities? 
(3) Does the contractor maintain adequate 
control of cleaning and degreasing opera-
tions? 
(4) Are the drying and after work measures 
adeauate for rust nrevPntion? 
{5) Is the size and hardJ\ess of shot speci-
fied? 
(6) Does the procedure include the striking 
velocity and ane:le of impine:ement? 
B. Maintenance of records. 
( 1) Are operators quality minded and have 
desire to ree:ulate process? 
(2} Are records applied so as to provide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid in identifying 
the cause of such changes? 
(3) Are in-process records used to reduce 
the amount of final inspection? 
(4) Are records reviewed by management 
and <.:orrective action instituted? 
c Identification , sesregation and disposition 
of non- conforming or rejected material 
( 1) Is material properly identified as dis-
creoant when first found? 
(2) Is discrepant material diverted from 
normal inSPection channels? 
(3) Are defects correctly and sufficiently 
described? 
(4) Does contractor maintain proper follow-
u~ of conditions requiring correction? 
(5) Does contractor have instructions for 
repairing and reworking non-conforming 
material? 
-· 
Jl 
YES PARTIAL NO NOT 
APPLI.;. 
CABLE 
400. Special Processes (cont'd} 
"J. Extrud1ng: 
A. Type and amount of inspection. 
(1) Are adequate inspection and testing in-
structions available? 
(2) Are there adequate infPeCtion and testing 
facilities? 
(3) Are physical and metallurgical tests made 
at reQuired intervals? 
(4) Are reheating furnaces peridoically 
checked for temperature control? 
(5) Has contractor set up standards for accep-
tance? 
B. Maintenance of records. 
(1) Are operators quality minded and have 
desires to regulate process? 
(2) Are records applied so as to provide 
means of keeping manufacturing processes 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations. and to aid in identifying 
the cause of such changes? 
(3) Are in-process records used to reduce 
the amount of final insoection? 
(4) Are records reviewed by management and 
corrective action instituted? 
c. Identification, segregation and dis;eosition 
of non-conforming or rejected material. 
{ 1) Is material properly identified as dis-
crepant when first found? 
(2) Is discrepant material diverted from 
nn,.TY\~1 inCIT'\.r:>t"tinn t"'h~nn.r:>l101? 
(3) Are defects correctly and sufficiently 
described? 
(4) Does contractor maintain proper follow-
up of conditions requiring corrections? 
(5) Does contractor have instructions for ! 
repairing and reworking non-conforming 
material? 
II 
tyEs PARTIAL NO NOT 
APPLI-
:..o. I CABLE 
400. Special Processes (cont'd) 
LO. Preservation, 12ackaging and Shipping: 
A. Type and amount of inspection. 
(1) Are adequate instructions available for 
cleaning, preservation, packaging, pack-
ing and mar king ? 
{2) Does contractor provide adequate inspec-
tion for all raw materials used in i 
packaging, such as cleaning agents, 
preservative compounds, paints, barrier 
material, cushioning material, de sic-
cants 1 contail,l.ers, paper adhesives, etc. ? 
(3) Does contractor have adequate processing -! 
equipment, such as cleaning tanks, heat 
sealing equipment, metal container 
closin_g devices, etc. ? 
(4) Is there adequate test equipment, such 
as moisture meters, quick leak test 
facilities, cycling cabinets. r_ough" hand-
ling test facilities, etc. ? 
( 5) Are there adequate storage facilities 
for packae:ine: materials ? 
(6) Are parts adequately cleaned and dried I I 
before application of the preservative? 
(7) Are checks for contamination of cleaning -···- ... ,. "\, 
solution conducted at established in-
tervals? 
(8) Is proper preservative used and correctly 
applied? 
(9) Is there adequate control over applica-
tion temperature of heat sealing equip-
ment? 
( 1 0) Are special precautions taken in the 
storage of desiccants to assure that 
completely activated material is util-
ized in packae:ing? 
(11) Are all required inspections and tests 
accomplished at realistic, predeter-
mined freguencies? 
-( 12) Are adequate records of all inspections I and tests maintained? 
IM. 
YES PARTIAL NO NOT 
- APPLI-
CABLE 
400. Special Processes (cont'd) 
( 13) Is there adequate control for packaging 
and packing to assure conformance with 
all contractual requirements? 
(14) Is there adequate control of the marking 
procedure to assure that all identification 
and marking is accomplished in accordance 
with all the requirements? 
-
( 15) Are all boxes, crates, drums, cans and 
other containers of approved design and 
properly constructed? 
( 16} Does the contractor comply with good 
car-loading practices, techniques, 
carriers rules and regulation? 
B. Maintenance of records. 
(1) Are operators quality minded and have 
desired to regulate process? 
-r (2) Are records applied so as to provide I 
I 
means of keeping manufacturing processes I 
under control, to give warning of any 
changes from their ordinary patterns of 
fluctuations, and to aid ·in identifying 
the cause of such chan2.es? 
(3) Are in-process records used to reduce 
the amount of final inspection? 
(4) Are records reviewed by management 
and corrective action instituted? 
c. Identif1ca tion, segregation. and disposition 
of non- conforming or rejected material. 
' ( 1) Is material properly identified as dis-
crepant when first found? 
(2) Is discrepant rna terial diverted from 
normal inspection channels? 
(3) Are defects correctly- and sufficiently 
described? 
(4) Does contractor maintain proper follow-
up of conditions requiring correction? 
(5) Does contractor have instructions for 
repairing and reworking non- conforming 
material? 
L 
; 
CHECK LIST NO~ 500 QUESTIONNAIRE 
s questionnaire is intended to explore in more detail I NOT 
ie functions listed on the check list, as an aid in YES PARTIAL NO I APPLI-
~rmining a more realistic rating. CABLE 
Assembly Operations 
' 
Type and Amount of Inspection: 
a. Are inspection plans available and used? 
b. Have plans received Government approval? 
c. Is amount of inspection planned and controlled? 
d. Are inspection standards available and adequate' 
e. Are all required characteristics being 
inspected? 
Use of Latest Drawings, Specifications and EC0 1s: 
a. Does contractor maintain a file of latest 
applicable drawing, specifications and 
engineering changes? 
b. Does the system assure removal of ol:)solete 
-· 
information? 
c. Are all drawings replaced which are illegible 
du~ to wear, grease, dirt, etc. ? 
d. Are engineering changes accomplished at the 
time and place indicated? 
-· 
Maintenance of Records Relative to Completeness 
(i!.nd Workmanshi;e: 
a. Are the records complete and accurate? 
b~ Are the records used to determ1ne .and analyze 
the causes of variations in a productive pro-
cess? 
c. Are the records used to reduce the amount o1 
final inspection? 
d. Are the recor<rs- rc:::c:~.uuy c:~.vc:~.u.c:~.uJ.c::: • _ ..... 
Re;eair and Rework Operations: 
a. Does contractor have approved procedures for 
repair and rework operations? 
b. Does contractor use Government repa1r pro-
cedures when such procedures are available? 
c. Does the contractor re1nspect all charac-
teristics when repair operations cause a 
ohvsical chane:e in the item? 
d. Are repairs revie.wed and approved by 
Government inspectors? 
.-
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NOT 
YES PARTIAL NO APPLI-
CABLE 
. Assembly Operations (cont 1d.) 
Identification and Acce,etabilitr of Incomin& 
Materi~l: 
a. Is all material identified, and stamped or 
tagged as to inspection status? 
b. Is material properly handled to prevent 
damage during assembly operations? 
c. Is material checked to detect any damage, 
corrosion, or deterioration which may have 
been incurred in storage? 
Torsue Standards: 
a. Have the torque standards being used been 
approved by engineering? 
b. Are torque operations controllea? 
c. Does contractor have written torque pro-
cedures? 
Ap,elication of Statistical Methods: 
a. Does the inspection personnel have basic 
understanding of statistical methods? 
b. Does the sampling plan used give the desired 
quality assurance ? 
c. Are items selected in such a manne·r as to 
assure an unbiased sample? 
d. Are provisions made to collect sufficient 
data? 
e. Are AQL 1s sufficiently tight to give adequate 
prQtection? 
f. Are all personnel fully familiar with the 
technical aspects of the product or process? 
11$ 
CHECK LIST NO~ 600 QUESTIONNAIRE 
.is questionnaire is intended to explore in more de- NOT 
1 those functions listed on the check list, as an ~s PARTIAL NO APPLI-
l in determining a more realistic rating. CABLE 
0 ·Final Inspection 
Tx:.Ee and Amount of Final Inspection: 
a. Are inspection plans available and used? 
b. Have plans received Government approval? 
c. Is amount of inspection planned an-c:l 
controlled? 
d. Are inspection standards available and 
adequate? 
e. Are all required characteristics being 
inspected? 
Action for Eliminatins RecurrinS Discreeancies: 
a. Are all discrepancies recorded? 
---
b. Are frequency of discrepancies oc(;ur.arice 
charted_:f>..:_r_rep'ort~? 
c. Are the topmost recurring discrepancies 
followed up.·fo.r .elimination? 
d. Is there a material review board to handle 
discrepant material? 
Use of Latest Drawings, Specifications and 
Ensineerins Chanse Orders: 
a. Does contractor maintain a file of latest 
applicable ~rawings, specifications, and 
ene:ineerine: chan2es? 
b. Does the system assure removal of obsolete 
information? 
c. Are all drawings replaced which are 
illegible due to wear, grease, dirt, etc.? 
d. Are engineering changes accomplished at 
the time and place indicated? 
...... 
Calibration and Adjustment Operation: 
a. Does contractor have a procedure and is it 
heine: followed? 
b. Is the testing equipment adequate and 
periodicallv checked for accuracy? 
c. Are performance tests performed as 
specified in contract or specifications? 
d. Are records maintained of performance 
tests? 
Use of Special Facilities for Final Inspection: 
a. Does contractor use special testing equiprn:rt? 
-·-
b. Is equipment properly mai~tained? 
--
c. Is equipment certified? i 
I 
. Fin~l Inspection (cont'd.) 
d: Is ~rsonnel certified? 
e. Are test procedures adequate? 
f. Is there an acceptance and rejection criteria? 
g. Are items properly handled after tests? 
Maintenance of Ins;eection Rec~rds and Manasement 
Review of Quality Records! 
a. Are the inspection :t.ecords complete and 
accurate? 
b. Are the records readilly available? 
c. Does the system provide for keeping records 
active and provide for disposition and 
storage of inactive or obsolete records? 
d. Does management use records to cietermine 
and analyze the causes ~f variations in the 
:eroductive :erocess? 
e. Does management use reports on quality levels 
to make proper allocation of inspection and/or 
production effort to adjust for conditions of 
over or under control? 
Repair and Rework Operations: 
a. Are repairs reviewed and approved by Govern-
ment inspectors? 
b~ Does contractor have approved,procedures for 
repair and rework operations? 
c. Does the contractor use Govermnent r-epair 
YES 
procedures when such procedures are available? 
d. Does the contractor reinspect all character-
istics when repair operations cause a physical 
change in the item or material? 
A;eplication of Statistical Methods: 
a. Does the inspection personnel have basic un-
derstanding of statistical methods? 
b. Are all personnel fully familiar with the 
technical aspects of the product or process? 
c. Does the sampling plan used give the desired 
gualit~ assurance? 
d. Are items selected in such a manner as to 
assure . .an unbiased sample? 
e. Are provisions made to collect sufficient data? 
f. Are AQL's sufficiently tight to give adequate 
protection? 
lll6 
NOT 
PARTIAL NO APPLI 
CA'RT.F. 
-
--
--·-
-
ll.t7 
CHECK LIST NO. 700 QUESTIONNAIRE 
questionnaire is intended to explore in more 
·. 
NOT 
i1 those functions listed on the check list, as an YES PARTIAL NO APPLI 
.n determining a more realistic rating. CABLE 
Inspection Equipment. 
Modification o£ Gaies and Test Equipment: 
a. Are gages and test equipment proJnptly 
modified to latest specification or 
engineering change? 
b. Does the contractors system assure that 
chanszes are made at sQecified time and olace? 
c. Are applicable drawings, specifications and 
other technical data available for adequate 
control of tools, gages, and test equipment? 
d. Does cori.tract<>r lnaintain records of all 
modification information? 
Desisn and Manufacture of Ga:ies and Test 
Egui12ment in Accordance with Governm.ent 
Resuirements: 
a. Are gages manufactured in accordance with 
Ordnance drawings when such drawings are 
available? 
-
b. Availability of applicable drawings, specifi-
cations, and other technical data for adequate 
control? 
c. Are standards furnished for inspection gages? 
d. If gage is a master setting, are master 
standards used? 
InsEection of New or Reworked Gases and Test 
' Eguipment Prior to Use:. ~ a. Does the contractor inspect all new or re-worked equipment prior to use? b. Are gage and checking fixture control pro-
cedures written? i 
-··-·· 
c. Have machine fixtures used in lieu of gages 
been approved? 
d. Are these machine fixtures when used, period-
ically checked? 
Control of Master Gases and Standards: 
a. Is standard measuring equipment checked? 
b. Are adequate master gages, calibrating in-
struments, and standards of known accuracy 
available to determine the reliability of gages 
and other inspection equipment? 
Is method of inspecting gage,s ari.d test eqUlpmen -· c. 
adequate to insure required accuracy? 
d. Is the master re1erence equ1pment canora-tea: at 
sufficient intervals to guarantee its accuracy? 
........ -
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~ES PARTIAL NO APPLI 
CABLE 
Inspect10n ..t,;qwp:rnent (cont 'd.) 
Certification of Gages and Test Equipment: 
a. Have gages been qualified and approved? 
b. Are all gages used for checking character-
istics that affect interchangeability 
certified bv district gage checker? 
c. Does certification tag show inspectors stamp 
and date of certification? 
Control of Records: 
a Are QaQes identified after insoection? 
b. Are gage record cards maintained? 
c. Has Government reviewed and approved 
plans and procedures in use? 
d. Are gages and test equipment adequately 
identified? 
e. Are gages and test equipment inspection 
records or other evidence of control 
adequate? 
f. Is the procedure adequate for recall of issued 
gages or test equipment when due for reinspec-
tion? 
Care and Maintenance of Gages and Test E~uiEment: 
a. Are wear controls written and followed? 
b. Are gages and test equipment properly 
protected from damage when in use, transportee 
or stored? 
c. Is an established gage wear policy followed? 
Segregation of Inactive or Obsolete Gages and Test 
Equipment: 
a. Is inactive or obsolete gages and test equip-
rrrent segregated from acfive equipment""? 
1 
b. Is inactive or obsolete gages and equipment 
removed from job immediately? 
c. Has an area been established for storing of 
inactive or obsolete gages and testing I 
equipment? 
d. Is there adequate assurance that the gages do 
not get back into the system? 
Control of Gages and/ or Test E9.uipment Furnished 
to Sub-Contractors: 
a. Does contractor maintain adequate control over 
gages and test equipment furnished to sub-
contractors. 
b. Does contractor require or perform suff1c1ent -·-
interchangeability checks provide whatever 
liaison may be necessary to assure functional 
' 
.. , 
NOT 
YES PARTlAL NO APPLI-
CABLE 
Inspection Equipment(cont 'd.) 
and dimensional accuracy as required 
bv contract. 
c. Does prime contractor require the sub-
contractor to maintain a satisfactory tool 
and gage control system? 
d. Are standards furnished to sub-contractor'! 
Gentlemen: 
THE MARTIN COMPANY 
Orlando, Florida 
Exhibit ~ 
In reply refer to: Mail No. 10-37 
Vendor Quality 
Martin-Orlando 
June 27, 1960 
The enclosed discrepancies are forwarded to you under Phase I of our program 
as noted below. 
The Martin Company is deeply concerned over the quantity of defects being 
received from our vendors. Due to this concern, we are establishing a 
co.-unication link which we believe will allow our Departments concerned 
primarily with Quality to be on a more personal basis and allow more 
effective corrective action to our mutual benefit. 
The program being established provides for two important phases. They are 
as follows: 
Phase I. When your products are rejected, you will be furnished with 
the duplicate copy of the rejection directly from our Vendor 
Quality Department to your Quality Department. This notice 
does not require answer; your action on correcting the next 
shipment will be quite adequate. We have no desire to add 
to your load, but these items will require your action to 
prevent the Phase II portion of our program from developing. 
Phase II. Should the action under Phase I fail to provide effective 
results, you will be receiving once again, direct to your 
Quality Department, a Vendor Discrepancy Form which requires 
a definite answer within the specified period designated on 
the form. A cover letter will be transmitted which clearly 
defines the required action. 
JCB:ljh 
Enc. 
Very truly yours, 
THE MARTIN COMPANY 
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BENDIX MISHAWAKA DIVISION • MISHAWAKA, INDIANA 24. DATE-------
VENDOR REQUEST FOR MATERIALS REVIEW BOARD ACTION 
1. BxM Part No. 2. No. of Pieces 3. Request No. 
4. BxM Part Name 5. Date 
6. Part S/N 7. Model 8. P.O. Nos. 
25. Contract 
9. VENDOR 10. Gov't Source Insp. YES D NOD 
11. Complete Description of Discrepancy; (Use additional vellum pages if 
necessary) 
14. Corrective Action To Be Taken: 
15. Vendor Quality Member 16. Vendor Eng'r Member 
18. DISPOSITION: 
19. REMARKS: 
12. Times Recurring 
13. Gov't Insp. Use 
TCD Requirement: 
YES D NO 0 
TCD No. ______ _ 
TCD Characteristic: 
17. Gov't Source Inspector 
NOTE: A COPY OF THIS FORM MUST ACCOMPANY MATERIAL WHEN SHIPPED. 
MATERIAL IS SUBJECT TO FINAL ACCEPTANCE AT BENDIX- MISHAWAKA 
20. BxM Quality Approval 21. BxM Eng'r Approval 22. BuWeps Rep Approval 
THE RCA SUPPLIER 
A Key Factor in RCA Quality 
Moorestown Missile and Surface Radar Division 
DEFENSE ELECTRONICS PRODUCTS 
~ 
P' 
t-Jo 
u' 
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~ 
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. l . tll~ tlUUK.L~ ·r 
is designed to acquaint our Suppliers with RCA's 
policies and procedures in procuring materials. 
It reemphasizes certain key requirements which 
are essential to maintaining a mutually satisfactory 
and profitable relationship between such com-
panies and RCA. Though not intended to he a 
" manual" in the customary sense of the word, we 
hope it wil1 prove useful and informative. 
.1! 
~ I 1 • 
@) 
• 
Q 
~" 0 ·":;, 
'at . 
RCA Defense Electronic Products (DEP) manufactures a wide variety 
of intricate electronic equipment requiring a very high degree of quality 
and reliability. Only by safeguarding these requisites and doing so effec-
tively can RCA successfully maintain its leadership in this highly com-
petitive market. 
This requires close coordination of the quality control programs of uur 
Suppliers with that of RCA and their full cooperation with three func-
tions involved in all purchases of material- Purchased Material Quality 
Control, Purchasing, and Engineering. It is this mutually satisfactory 
relationship that makes the Supplier a "key factor in RCA quality." 
The pages which follow briefly explain these functions as they affect the 
Supplier and highlight specific requirements which, if adhered to, place 
him in a favorable position for new and repeat orders. 
f-l 
\n, 
"'-
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PMQC's primary function is to assure delivery to DEP's 
production facilities of only those purchased parts which 
meet required quality standards. It keeps detailed records 
of each inspected part and makes a monthly evaluation of 
each Supplier's performance which is forwarded to the Pur-
chasing Department. The Supplier who consistently main-
tains high quality earns the privilege of becoming a preferred 
RCA Supplier. 
QUALITY INSPECTION 
PMQC's inspection procedure includes checking each lot 
for full conformity with drawings and specifications, includ-
ing all references on the drawings, such as Manufacturing 
Specification numbers 96400 and 96404, Purchase Material 
Specification number, class of thread, fits, tolerance of angu-
lar dimensions, class and type of welding, finish specifica-
tions, etc. 
Inspection of any particular lot is discontinued as soon as 
sufficient evidence indicates that the material as received is 
unusable, since continuance beyond this point would be 
costly and impractical. For this reason it is important that 
the Supplier realize that parts which have been rejected and 
returned to him have not necessarily received complete in-
spection. 
One of the most frequent causes for rejection of purchased 
material is failure to comply with referenced specifications: 
hence, it cannot be too strongly emphasized that the Supplier, 
before starting production, should have in his possession all 
specifications referenced by the drawings. Information on the 
purchase order is just as important as the drawings. 
Other common causes of rejection are improper marking, 
failure to work to the proper sub or revision number or to 
meet special finish requirements, incorrect packing and 
marking, and lack of Government Source Inspection when 
specified. The absence of the necessary certifications and ap-
provals also may delay the acceptance of material by PMQC. 
FIELD QUALITY 
RCA Quality Representatives are directed by the Quality 
Coordination Office to visit Suppliers' plants. The purpose of 
such visits is to evaluate the product from the standpoint of 
conformance with designated quality control standards and 
those requirements which may be peculiar to a given RCA 
Purchase Order. Such representatives are authorized to make 
certain judgments in these areas; however, final product ap-
proval always rests with the PMQC Activity. Decisions in-
volving changes in the drawings or specifications require a 
written authorization from the RCA Purchasing Department, 
describing the variation in detail. This is intended to avoid 
any misunderstanding and to make clear any changes which 
are considered to be necessary. 
- _...._ ... '-""' ______ -'- ___ ...._, .... .J.. ,'-.J 
The procurement of all materials and services necessary to 
conduct the overall business of RCA is the exclusive respon-
sibility of the Purchasing Department. All discussions con-
cerning costs, quality and schedule requirements must be 
handled through the Purchasing organization. The appropri-
ate Purchasing activity will arrange necessary contacts with 
other RCA functions so that all details such as those of 
Engineering and Quality may be resolved promptly and 
effectively. 
What may appear to be insignificant ·details in the negotia-
tions and in the contract may be very important factors in 
evaluating a Vendor's performance. Even such details as the 
placing of the purchase order number on all packing slips 
and properly marking cartons facilitate prompt handling in 
RCA and avoid unpleasant experiences. 
PRODUCTION DELAYS 
Unexpected and unavoidable quality or delivery problems 
may occur in a Supplier's production line from time to time. 
The Supplier, however, can minimize the effect of such con-
ditions by immediately advising the RCA Purchasing Depart-
ment. Late deliveries or even prompt delivery of products1 
of unacceptable quality cause serious delays in RCA pro-
duction. In many cases RCA may be able to help resolve the 
trouble or take the necessary steps to avoid such interrup-
tions. Close cooperation from the Supplier is appreciated 
and enhances his standing with RCA. 
.L.J ..l. ., '-..1 .L L ., .L.J .L.J I. '-.L .l. ., '-..1 
Engineering is a vital partner in the RCA-Supplier relation-
ship. It is their task to design and develop equipments in 
compliance with the Customer's specifications. Engineering 
must reduce the requirements of such complicated equipment 
into drawings or specifications. The maintenance of these 
drawings, which are frequently changed by the requests of 
the Customer and by technological advancements, is another 
phase of Engineering's task. It is recognized that drawing 
changes can present problems to the Supplier, but RCA 
technical aid is available when needed if it is requested 
through Purchasing. ALL REQUESTS FOR RCA ASSIST-
ANCE MUST BE DIRECTED THROUGH THE RCA 
BUYER. Positive direction by an Engineer may appear to 
be authorization to modify the Purchase Order requirements, 
but such changes may only be authorized by the Buyer. 
Deviation from this procedure frequently contributes to the 
reduction of the necessary cooperative efforts between the 
Supplier and RCA. 
RCA's evaluation of a Supplier encompasses 
every phase of the contract, from initial 
negotiations, through delivery and accept-
ance, to completion. 
Following are the factors which are among 
those considered in the RCA evaluation of 
a particular Supplier's performance. 
I-' 
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REJECTED PRODUCTS 
A s shown in the above diagram, processing of materials 
which meet RCA requirements proceeds quickly and simply 
from th e receiving platform to stock. RCA and the Supplier 
benefit. In contrast, handling of material which does not 
meet set standards becomes a complicated and expensive 
operation. 
THE HIGH COST OF REJECTS 
The cost of rejects is always high , both for the Supplier and 
for RCA. Packing and shipping charges, reworking and d elay 
in converting th e product to dollars can sharply reduce or 
eliminate the Supplier's profits, and his reputation for reli-
ability and quality suffers. On the other hand, RCA incurs 
an unnecessar y load of paperwork, production delays, and 
rein spection, all of which involve an almost unbelievable 
number of man-hours. 
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MORE BUSINESS 
I Mo., Poo"' J 
THE FOLLOWING PAGES ILLUSTRATE SOME OF THE POINTS SUPPLIERS SHOULD CHECK TO ASSURE ACCEPTANCE OF THEIR PRODUCTS AT RCA 
,_, 
\Jl. 
\Jl. 
All inforrnation on the Porchase Order for., is irnportan~ bot for the POrpose of this brochore 
We are highlighting those iterns which lVe have 
foond are lnost cornrnonJy overlooked or rni
8
• 
•nderstood. Close attention to these can elirni. n~te lllost of the dil/icolties tvhich a Sopplier 
PURCI-IASE ORDER 
RADIO CORPORATION OF AM~RICA INVOLVED IN CARRYING OUr 
THis CONTRACT • nugbt otherwise incur. 
01234-L 
I 
• XYZ Company 
• 8 Broad Street 
• Chicago, Illinois 
l. 
REQUIRED AT DESTINATION 
f .O .S. 
SHOP ORDER NO. 
ORA WING NUI'tl8fRs A No 
REFERENCED REVISIONs 
SHOUto 8f CARfFUtt y 
CHfCJCfo AGAINST PRINTs 
BEFoRE PRooucrloN. 
I 
Check mark indicates 
Items on this ourchose 
order ore for use on 
D the Govern-ment order or contract ~hown below. 
CONTRACT NO. 
Vendor's Plant 
ACCOUNT 
DRAWING 
I 8425640-ll D 
D IF CMECK'O - SUPPLEMENT .. .... ON REVERSE SIDE APPLIES TO THIS ORDER 
D IF CHECKED - CERTIFICATE OF COMPliANCE IN DUP. IN THE FORM ATTACHED MUST ACCOMPANY THE FIRST SHIP-MENT AGAINST THIS ORDER. 
NO. 
CERTIFIED UNDER OMS NO. 
• 
I 
DATE 
-l-60 
6. Borton Lancllng Road.Moorest_,, N. J. 
7. 
B. 
9 • 
ABOVt: 
RCA PRoouclloN 
ScHfDULfs OfPENo ON 
scHrouuo oruvrRY. 
Handle 
Usr OF OfSIGNArro CARRIER 
ANo DELIVERy TO PROPER 
RECEIVING POINT ARE 
lltiPORTANr. 
IF CHECKED - GOVERNMENT SOURCE INSPECTION IS REQUIRED FOR THIS 
~~~~~~1 °~J~15 v'&R~r ~~~~ W Chicago, Illinois 
Mol. Codo Nel lbs. INSPECTION CODE 
WHEN GovrRN~ttrNr SouRer 
INSPECTION IS INDICATED, 
EVIDENCE OF THIS INSPECTION 
l'tlusr Acco,.PANy 
THE SHIPitlfNT, 
DRAWINGS AND SPECI~-,ICATIONS 
Although RCA makes ever y effort to make drawings and 
sp ecifications as correct and easil y understood as possible, 
over sights and errors do occur. In addition, incorrect inter-
pretations on th e part of the Supplier may also occur. In 
either case, questions arising from such problems should 
be r eferred to the RCA Buyer. The accompanying presen-
tation may serve as a guide in eliminating th e more com-
mon misinterpretation s. 
0 
-D/_.y r¢"'-'o<"-Es) 
0 -1-?..q;r-_;, 
.s/¢~ 
!_ S/-/~ .!"" /. fC 0..-0~-;?.c·.o > C G :,-L) p ~ C>,.q<. 9 u. , o L 1.. r a 99- s. / 3 0<7z / 7 y ; _ 
("" R c -<? C;~ / r:G J Co/'-:? _.a <2 - • u G 0 ;-_,y A: 
_.<::--0 / u (:J / c:S' - r:: _) ' V / S ,4/. · .f? .,-, J::r ~ Q 
, '- tC? .s-s 5 z 
fir 
~ -1"&~ 
REVISION DESIGNATION ON 
DRAWING MUST MATCH 
THE REVISION DESIGNATION 
SHOWN ON THE 
PURCHASE ORDER. 
ALL REFERENCED 
MANUFACTURING, MATERIAL 
AND FINISH SPECIFICATIONS 
MUST BE FOLLOWED 
IN DETAIL IN THE 
FABRICATION OF THE PART. 
ALL REFERENCED 
SPECIFICATIONS ON 
THE DRAWING SHOULD 
BE IN THE SUPPLIER'S 
POSSESSION BEFORE 
PROCEEDING WITH PRODUCTION. 
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In an organhat;on as complex as RCA, w;th ;ts w;dely 
d;spersed rece;v;ng po;nts and the number of funct;ons 
;nvolved ;n handHng of purchased parts, the ;mportance 
of properly ;dem;fy;ng pack;ng sl;ps, ;nvo;ces and cartons 
cannot he m;n;mhed. A quick, last-m;nute ch eck of the 
items mustrated below can save a great deal of incon-venience. 
INVOICE 
Radio Corporation of America 
Borton Landing Road 
Moorestown, New Jersey 
Radio Corporation of America 
Department A 
Moorestown, New Jerse,y 
GX47 
ENflrtE RCA PurtcHAsE 
OrtDErt Nu~~otaErt Musr 
APPEAR ON INVOICE, O~~otrrfiNG ANY PArtr 
OF THIS NUMBER WILL CAUSE 
DIFFrcuuy IN PRocEssiNG 
THE INVOICE, 
10. 
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INDICAtr NU~~otarrt 
OF PACkAGES, 
PARt NUAtBII MUst APPfAI 
ON PACkiNG Sup, 
A recent survey indicated that, out of 1570 lots of mate-
rial rejected by DEP, over 60% were caused by three gen-
eral types of defects. The table shown on this page indi-
cates those areas which should he closely watched by the 
Supplier before shipments are made to RCA. Questions 
regarding the RCA requirements should be directed to 
the RCA Buyer. 
QuANTITY SHOWN ABOVE 
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I. GENERAL 
Exhibit y 
QUALITY SYSTEM REQUIREMENTS 
A. These Quality System Requirements contain general requirements for the main-
tenance by Seller of a quality control system which will assure that material 
delivered to Buyer will meet or surpass the quality requirements of the Kan-
sas City Division under its prime contract with the Atomic Energy Com-
mission. These requirements are not merely desirable goals sought in ordinary 
commercial activity; they are made mandatory by the exacting needs of the 
Atomic Energy Commission for material and product with the highest built-
in reliability possible with current technology. 
B. Seller shall maintain such a quality control system through the entire process 
of manufacture, including receiving, stores, packaging, and shipping. 
C. Seller shall not be relieved of any inspection or quality control requirements 
by virtue of the purchase by Seller from other sources of any materials or 
parts for the fulfillment of this order. 
II BENDIX QUALITY REPRESENTATIVE 
A. Surveillance by a BQR 
Seller's quality control system shall be subject to surveillance by a Bendix 
Quality Representative (hereinafter referred to as BQR) for compliance with 
these requirements. 
B. Periodic Visits by a BQR 
As a general practice, the BQR will make periodic visits to Seller's plant with 
the frequency determined by the type of product, the effectiveness of quality 
control maintained by Seller and the quality of Seller's product. 
c. Resident BQR or AEC Inspector 
Buyer may, at its option, station a resident BQR or an AEC Inspector, or both, 
at Seller's plant during the term of this Order and, in such evept, Seller shall 
provide reasonable office supplies and facilities. 
EXHIBIT 1 TO BENDIX KCD ORDER 
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III INSPECTION GAGES AND TEST EQUIPMENT 
A. General 
Buyer reserves the right to reject materials or products for failure to pass its 
inspection equipment. Accordingly, Seller recognizes the importance of main-
taining proper calibration of all gage and test equipment used on this Order so 
as to avoid rejections on marginal characteristics because of finite differences 
between inspection equipment used by Seller and that used by Buyer's Receiv-
ing Inspection. 
B. Seller Furnished 
Seller shall provide and maintain suitable gages and test equipment (herein-
after referred to as Seller furnished equipment) necessary for fulfillment of 
this Order. 
C. Buyer Furnished 
Buyer may, at its discretion, furnish special gage and test equipment (here-
inafter referred to as Buyer furnished equipment) for Seller's use under this 
Order. Buyer furnished equipment is a service to Seller with expected im-
provement in quality and delivery. Such equipment will be duplicates (within 
gage makers tolerances) of equipment used by Buyer's Receiv.ing Inspection. 
However, the use of Buyer furnished equipment will not, of itself, relieve Seller 
of its obligation to produce to required tolerances and specifications. Buyer 
furnished equipment shall be marked or tagged to show ownership by the Gov-
ernment and accountability by the AEC and Bendix, protected as other Govern-
ment owned property and kept in good operating condition, including minor 
repairs. Seller shall neither alter or modify, nor (except for necessary main-
tenance or calibration) move any such equipment from Seller's premises with-
out Buyer's prior written approval. 
D. Calibration 
All gages and test equipment used on this Order shall be calibrated by Seller, 
at established intervals during the term of this Order, against 13tandards with 
at least ten (10) times the accuracy of equipment calibrated where the state 
of the art permits. Buyer will establish such intervals on test equipment fur-
nished by Buyer and may establish such intervals on other gage and test equip-
EXHIBIT 1 TO BENDIX KCD ORDER 
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KCD-1060 Rev. 9/60 
ment used on this Order. Where Buyer has not established intervals, Seller 
shall establish reasonable intervals based upon (1) rate of usage, (2) inherent 
stability characteristics, (3) unusual environmental conditions, and (4) wear 
rates determined by calibration records. 
IV SPECIAL PROCESSES 
Where required by applicable specifications, processes such as heat treatment, plating, 
anodizing, magnetic particle inspection, fluorescent penetrant inspection, welding, 
and radiography including the equipment and operating personnel, shall be subject to 
approval or certification by Buyer. 
V INSPECTION 
A. In-process Inspection 
Seller shall maintain appropriate inspection stations at points in the manufac-
, 
turing process to assure adequate control of quality. The current status of in-
process inspection shall be indicated for all parts, components, units and as-
semblies, by appropriate tags or labels. 
B. Final Inspection 
Seller shall maintain an appropriate final inspection system for the end product 
and shall evidence final inspection by a stamp in a color and configuration ap-
proved by Buyer upon the product indicating the identity by code assigned by 
Buyer of Seller's facility and the Seller's inspector's number. When the use 
of such stamp upon the product is impracticable because of size or possible 
harm or damage, the stamp shall be placed upon an attached tag, label or 
sticker, and, if that be impracticable, then upon the package. 
VI RECORDS AND TECHNICAL DATA REPORTS 
A. Maintenance and Calibration Records 
Seller shall maintain adequate records evidencing proper maintenance and ca-
libration of all gages, test equipment and standards used on this Order. 
EXHIBIT 1 TO BENDIX KCD ORDER 
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B. Production and Sampling Test Reports 
Seller shall prepare technical data reports, in quadruplicate, of production and 
sampling tests as required by applicable specifications or as requested by Buyer. 
Such reports shall include Bendix part name and number, Bendix Purchase 
Order(s), date(s) of test, lot description, and quantity. In the case of serially 
numbered units or products, such data shall be related to the serial number of 
the unit or product. Such reports shall be furnished to Buyer in triplicate. 
Qualitative reports shall be prepared or furnished only when quantitative reports 
are not required by specification and not feasible under the circumstances. 
C. Chemical and Physical Properties Test Reports. 
Seller shall prepare technical data reports, in quadruplicate, covering quan-
' titative data of chemical and physical properties on materials and plating as re-
quired by applicable specifications or as requested by Buyer. Such reports 
shall include Bendix part name and number, date of report, lot description and 
laboratory name. Such reports shall be furnished to Buyer, in triplicate, for 
each shipment of product. Where Seller is not required or requested to fur-
nish such reports to Buyer, Seller shall (1) retain them on file for Buyer's 
inspection until final payment has been made under this Order, and (2) accom-
pany each shipment of product with a certificate, in triplicate, stating that such 
quantitative data reports are on file at Seller's plant. 
D. Forwarding of Technical Data Reports 
Two of the three copies of all technical data reports required or requested 
under Paragraphs B and C above to be furnished to Buyer, shall be enclosed 
in an envelope to be furnished by Buyer, KCD Form 1424, and placed inside 
the related shipment, including reshipments of material previously rejected 
by Buyer. The shipment package containing the technical data reports shall 
be plainly marked "KCD-1424 ENCLOSED" and the shipping papers shall 
reflect that such reports are included in the shipment. The third copy of 
such reports shall be mailed to Buyer (Attn: D/260). 
E. Inspection Records 
Seller shall keep adequate inspection records, including in-process inspection 
records. Records of in-process inspections may be used as evidence of qual-
ity of end product and may be used to reduce, but not eliminate, final inspec-
tion. Seller shall retain all inspection records until the expiration of three years 
after final payment under this Order. 
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Exhibit z 
QUALITY CONDOL R!NUIU!!PTS 
VENDOR: SP:ARR.OW ELECTIIC COMP.MiY 
lTI '1'0 YINDOR: The following information h provided by Quality Control to alert you 
~tor to quoting and/or accepting our Purchase Order to the ain~ acceptance criteria 
•r the.~elated aaaterial at our Incoming Inspection & Teat Unit. We reaerve the right 
, check other characteristics when necessary. We recommend that you check tbeae char• 
:teristics to tighter A. Q. L_. 's and, -sev;erity limits to assure acceptance by C. I. QIMUty 
,ntrol. -
!!Plio& shall.be to Military Standard 105A Level!! no~l unleas otherviae noted aDd 
tndor certl~ication ~ shipments ~ reguired, unless specified to the contrary. 
REV.# 3 IXftXfx QUOTE BEQUEST 15-1]0 
mDoa'S.CATAIDG # ______ _ QUANTITY: . i • - 225 UliiT: EACH 
~LA~:--~Ca~~==~~~R~(=~~~~~~>~------------------------------------
SPEC. & 
CIWlACTERisnc TOLERANCE LOCAnON ON DWG .OR SPEC • A.Q.L. N B T CCIIIIIft8 
faper 
- .320 -·332 1.0 IX Use M169206i7 
220 +.QQQ T441-1-1 Gage Insulator • ...003 (Outer) 0. D. 1.0 X n n " 
!&per Depth • 
.343 !·003 1.0 X II " " 
Concentricity .010 Max. TR 3.2.4.1. 1.0 X " " " ~ 
In8\1lator 130 +.ooo (Inner) o. D. 2.5 X Use MR65l.Dif.28-• --003 
. 
~ 
T-918-2-3 Gage 
Innl.ator l.BO +.003 
• -.ooo (Outer) I. D. 2.5 X It " " 
!breads 7/16 -28 unr 2 A witli .188 M:t p.. 1.0 X 
usable threads 
!hreacls 3·56 B. F. 2 B 2.5 X 
Politional To1. .oo6 Datum. ttytt 2.5 X Use MI46D100542 
T-1210·1•1 Gage 
Wo~'lrmADsbip Visual Free :f'rom obrlous flaws, 2.5 X 
cJama&e and foreign pteri ll.. 
H1 Potential 7500 VRMS Shall not flasll 
106 Meg. 
over TR 3.2.1. 1.0 X 
Ins. Res. 500 vm TR 3.2.2. 2.5 X 
Contact AdJ. 30 to 3 Os TR 3.2.3.1. 1.5 X !:e Gage M16920611 
COli:r~UBD OK m:v:tmSB: w., ..h.-1 • 5-l 
BHDOR LIAISON: A General Electric Quality Control Engineer will visit your .anufac• 
uring operations periodically to survey your quality capabilities, to diacuaa our 
pecif1cat1ona ancl drawing requirements, and to answer or obtain anavers for any 
1ueationa you aay have regarding our requirements. If you have any queations prior to 
1ia viait, please do not hesitate to call or notify us pefore fabricating and/or ahippina 
hia aaterial. We aball appreciate your cooperation in our efforts to obtain tbe necea• 
:ary quality for our product which is a critical iteaa in National Defenae. 
IUYER: ______________ _ ~P~D BY ___ ~_i_th._E~·--We•b~b--------------
[ul-914 FT KUON Y POSinON : __ _.Q ... ~C'-''t...IEF1a&e1.wd.._.Bniii!MP•P~~:e~erL-----
SPEC. & 
CIIABACTElliSUC TOLERANCE LOCAUON ON DWG.OR SPEC. A.Q .L. N R T c ~OMMENTs· 
Dara'bility 
Retention 
Corrosion 
PlatiDg 
'.feat Data 
- '"' 
.010 Max. 10 :t 1/'4# '!R 3.2.4.2. 
!R 3-2·5· 
Go~ 
S~1Ter 
2 Copies ~ 
r 
4.0 
X 
. . ( 
.o6 Gothic~ SA.-615 and Supplier( Code 1.0 . X 
GED' use I.O.S. ~P» and!. 0 S. ----· ,.. 
T\ --~OOJ 
,,., ... _ _ r .~. 'I-
r -, 
' ' 
X 
X 
Destructive 
Use Gage 6920 
~1-7·1 
lab Teat 
MIL-S'!D-aoa Me 
101. In n'en't 
taUure, suppl 
to perform tes 
Dext two (2) l 
En.luate to 'f 
'bocliea and eo11 
Disect 'boq t<l 
axis perpendic 
at SA· marld.Dg 
Variable data 
- AdJutau.t, 
Durabili't7, 
Retentio~ (5 
1mi t~ Jlia eacll 
to, izae~ SUI 
sheet • 
Ink sta:~a:p· Lot 
on ~e o;_ ~ 
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